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life  or  property.  The  assessment  of  the  general  conditions  of  the  dam 
is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation  and  analyses  involving  topographic  mapping,  subsurface 
investigations,  testing,  and  detailed  computational  evaluations  are 
beyond  the  scope  of  a Phase  I investigation;  however,  the 
investigation  is  intended  to  identify  any  need  for  such  studies. 

Based  upon  the  field  conditions  at  the  time  of  the  field  inspection 
and  all  available  engineering  data,  the  Phase  I report  addresses  the 
hydraulic,  hydrologic,  geologic,  geotechnic,  and  structural  aspects  of 
the  dam.  The  engineering  techniques  employed  give  a reasonably 
accurate  assessment  of  the  conditions  of  the  dam.  It  should  be 
realized  that  certain  engineering  aspects  cannot  be  fully  analyzed 
during  a Phase  I inspection.  Assessment  and  remedial  measures  in  the 
report  include  the  requirements  of  additional  indepth  study  when 
necessary. 

Phase  I reports  include  project  information  of  the  dam  and 
appurtenances,  all  existing  engineering  data,  operational  procedures, 
hydraulic/hydrologic  data  of  the  watershed,  dam  stability,  visual 
inspection  report  and  an  assessment  including  required  remedial 
measures. 
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Name  of  Dam: 

State : 

County: 

USGS  Quadrangle  Sheet: 
Stream: 


Beaver  Creek  Dam 

Virginia 

Henry 

Martinsville  West  7.5  Minute 
Beaver  Creek 


Beaver  Creek  Dam  (also  known  as  Martinsville  Dam)  was  built  in  1955. 
The  structure  is  an  earthfill  dam  approximately  835  feet  long  and  68  feet 
high.  It  has  a concrete  lined  spillway  located  at  the  right  abutment  and  a 
gate  tower  located  at  the  upstream  toe  of  the  dam. 

The  dam,  which  was  visually  inspected  on  August  9,  1978,  appears  to  be 
in  a stable  condition  and  to  present  no  imminent  hazard,  although  further 
investigation  of  the  dam's  stability  is  recommended. 

The  spillway  was  found  to  be  able  to  pass  52  percent  of  the  probable 
maximum  flood  (PMF)  which,  as  explained  in  paragraph  5.8,  requires  that  it 
be  rated  as  "inadequate,"  but  not  "seriously  inadequate." 

The  top  width  and  side  slopes  of  the  dam  have  been  constructed  within 
the  limits  of  generally  accepted  practice  and  the  visual  inspection  and 
review  of  available  data  indicate  that  the  embankment  is  stable.  However, 
the  data  were  insufficient  to  permit  an  adequate  evaluation. 


It  is  recommended  that  the  owner  obtain  design  data  from  the  designer 
of  the  dam  or  initiate  new  studies  to  verify  the  embankment  stability  of  the 
dam. 


Uccrsv' 
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Further  recommendations  include  the  development  and  implementation  of  a 
warning  system  in  the  event  of  a dam  failure,  the  institution  of  an 
inspection  and  maintenance  program,  and  the  maintenance  of  a complete  file 
of  design  information  for  the  dam.  It  is  also  suggested  that  future 
consideration  be  given  to  enlarging  the  spillway  capacity  to  meet  inspection 
criteria. 


Prepared  By: 


SUBMITTED  BY: 

Original  signed  by 
JAMES  A.  WALSH 

James  A.  Walsh 
Chief,  Design  Branch 


RECOMMENDED  BY: 

Orlginal  signed.  U'Y 

rtMB  M.  GOODWIN 

Zane  TT  Goodwin 

Chief,  Engineering  Division 


APPROVED: 

Original  signed 
by  LEONARD  C.  GREGOR 
Major  Corps  of  Engineers 
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Date: 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
NAME  OF  DAM:  Beaver  Creek  ID  # VA  IMK  3 

SECTION  1 - PROJECT  INFORMATION 


1 . 1 General 

1.1.1  Authority:  Public  Law  92-367,  8 August  1972,  authorized  the 
Secretary  of  the  Army,  through  the  U.S.  Corps  of  Engineers  to  initiate  a 
national  program  of  safety  inspections  of  non-Federal  dams  throughout  the 
United  States.  The  Norfolk  District  of  the  U.S.  Corps  of  Engineers  has  been 
assigned  the  responsibility  of  the  inspection  of  dams  in  the  Commonwealth  of 
Virginia.  Gilbert  Associates,  Inc.  has  entered  into  a contract  with  the 
Norfolk  District  to  inspect  this  dam,  Gilbert  Work  Order  06-7250-005. 

1.1.2  Purpose  of  Inspection:  The  purpose  is  to  conduct  a Phase  I 
inspection  according  to  the  Recommended  Guidelines  for  Safety  Inspection 
of  Dams  (Reference  1 of  Appendix  V)  and  contract  requirements  between 
Gilbert  Associates,  Inc.  and  the  Corps  of  Engineers.  The  objectives  are  to 
expeditiously  identify  whether  this  dam  apparently  poses  an  immediate  threat 
to  human  life  or  property,  and  to  recommend  future  studies  and/or  any 
obvious  remedial  actions  that  may  be  indicated  by  the  inspection. 

1 .2  Project  Description 

1.2.1  Dam  and  Appurtenances:  Beaver  Creek  Dam  (also  known  as 
Martinsville  Dam)  is  an  earthfill  dam,  approximately  835  feet  long  and 
68  feet  high.  The  dam  crest  is  at  a nominal  elevation  835  feet  m.s.l.,  and 
has  a top  width  of  20  feet.  Hand-level  measurements  in  the  field  indicate 
that  the  center  of  the  dam  is  1.5  feet  lower  than  either  end,  at  about 
elevation  833.5  feet  m.s.l. 

The  upstream  slope  is  approximately  2-1/2  horizontal  to  1 vertical,  and 
the  downstream  slope  is  approximately  2 horizontal  to  1 vertical,  with  three 
10-foot  wide  horizontal  benches  at  elevations  820  feet,  800  feet,  and 
780  feet  m.s.l.  A 17-foot  wide  gravel  road  is  located  along  the  bottom  of 
the  downstream  slope  for  the  entire  length  of  the  dam.  Sketches  of  the 
embankment  and  intake  tower  are  given  as  Figures  4 and  5 in  Appendix  I. 

The  concrete  lined  spillway  is  located  on  the  right  abutment  of  the 
dam.  The  spillway  is  a chute  type  cut  through  the  abutment.  The  spillway 
crest  at  elevation  825.0  feet  m.s.l.  at  its  lowest  elevation  is  170  feet 
wide  and  has  a lateral  slope,  giving  the  side  nearest  the  embankment  an 
elevation  0.5  feet  lower  than  the  opposite  end.  Small  concrete  blocks  are 
placed  at  3-foot  intervals  across  the  crest.  About  200  feet  below  the 
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crest,  the  channel  tapers  to  a width  of  85  feet.  A flip  bucket  forms  a 
small  pool  at  the  base  of  the  chute,  from  which  the  chute  continues  at  a 
gentle  slope  and  terminates  at  Beaver  Creek.  The  total  spillway  chute 
length  is  approximately  510  feet. 

A reinforced  concrete  intake  tower  with  a brick  superstructure  is 
located  at  the  toe  of  the  upstream  face,  or  approximately  200  feet  east  of 
the  crest  of  the  dam.  The  tower  is  a hollow  concrete  structure  which 
regulates  the  flow  of  water  from  the  dam  by  a series  of  gated  24-inch 
diameter  openings,  at  invert  elevations  of  770.25  feet,  781.50  feet, 

790.00  feet,  805.00  feet,  and  816.00  feet  m.s.l.  A horizontal  tunnel  leaves 
the  intake  tower  and  passes  beneath  the  dam  and  emerges  on  the  downstream 
toe  on  the  west  side  of  the  gravel  road.  Inside  the  tunnel,  a 24-inch  cast 
iron  pipe  (supported  on  concrete  saddles)  carries  water  to  the  nearby 
pumping  station.  At  the  end  of  the  concrete  tunnel,  the  24-inch  pipe  is 
joined  to  a right  angle  tee  and  reducer  fitting.  From  this  point  the 
24-inch  line  branches  to  the  right  continuing  on  to  the  pumphouse  and  a 
14-inch  gate  valve  at  the  end  of  the.  reducer  fitting  is  connected  to  an 
18-inch  concrete  drain  pipe  about  450  feet  long,  which  carries  discharges  to 
Beaver  Creek.  The  18-inch  drain  is  the  only  gravity  outlet  of  the 
reservoir. 

1.2.2  Location:  Beaver  Creek  Dam  is  located  on  Beaver  Creek  east 
of  Virginia  Highway  108,  four  miles  north  of  the  city  of  Martinsville,  Henry 
County,  Virginia. 

1.2.3  Size  Classification:  The  dam  is  classified  as  an 
intermediate  size  structure  based  on  its  height  (68  feet)  and  impoundment 
(5,680  acre-feet),  in  accordance  with  Section  2.1.1  of  Reference  1 of 
Appendix  V. 

1.2.4  Hazard  Classification:  The  dam  is  located  in  a rural  area  on 
Beaver  Creek.  A medium  duty  Virginia  state  highway  (VA  714)  and  several 
homes  are  located  approximately  1/2  mile  downstream  of  the  dam.  Based  upon 
the  requirements  of  Section  2.1.2  of  Reference  1 of  Appendix  V,  the  dam  has 
a high  hazard  classification.  The  hazard  classification  used  to  categorized 
dams  is  a function  of  location  with  respect  to  people  and  property  only  and 
has  nothing  to  do  with  its  stability  or  probability  of  failure. 

1.2.5  Ownership:  Beaver  Creek  Dam  is  owned  by  the  city  of 
Martinsville,  Virginia. 

1.2.6  Purpose  of  Dam:  The  primary  purpose  of  the  dam  is  to  provide 
an  impoundment  for  the  city's  water  supply  system.  It  also  serves  as  a 
recreational  area  for  fishing  and  boating. 
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1-2.7  Design  and  Construction  History:  The  dam  was  designed  in 
1948  by  Wiley  and  Wilson  of  Lynchburg,  Virginia.  Construction  was  not  begun 
until  1954.  The  dam  was  constructed  by  the  J.  M.  Bless  Construction  Company 
and  was  completed  in  1955. 

1.2.8  Normal  Operational  Procedures:  The  reservoir  is  used  as  the 
water  supply  storage  for  the  city  of  Martinsville.  The  normal  operating 
procedure  is  to  maintain  the  reservoir  at  the  level  of  the  spillway  crest. 

All  inflows  exceeding  the  storage  capacity  of  the  reservoir  are  passed  over 

the  spillway.  The  average  water  use  at  the  treatment  plant  is  4.3  million  I 

gallons  a day  fm.g.d.)  and  it  has  a maximum  capacity  of  6.0  m.g.d.  The 

reservoir  has  never  been  drained  and  the  18-inch  reservoir  outlet  is  rarely 

used.  1 

1 . 3 Pertinent  Data 

1.3.1  Drainage  Area:  9.71  square  miles. 

1.3.2  Discharge  at  Dam  Site:  The  maximum  historic  flood  at  the  dam 
site  is  not  known. 

Spillway: 

Pool  level  at  top  of  dam 9,640  c.f.s. 

Outlet  Works: 

18-inch  drain  pipe  with  reservoir  at 

spillway  crest  39.6  c.f.s. 


Reservoir 


Item 

Elevation 
feet 
m. s , 1 . 

Area 

acres 

Caj 

Acre 

feet 

jacity 

Watershed 

inches 

Length 

miles 

Top  of  Dam  (Nominal) 

833.5 

212 

5,680 

11.0 

1.85 

Ungated  Spillway  Crest 

825.0 

175 

4,040 

7.8 

1.84 

Streambed  at  Centerline 
of  Dam 

765± 

0 

0 

0 

0 

SECTION  2 - ENGINEERING  DATA 


2.1  Design:  Some  plans  for  the  dam  and  a set  of  specifications 
were  provided  for  the  inspection  by  the  city  of  Martinsville.  The  plans 
give  a preliminary  layout  of  the  embankment  and  details  of  the  intake  tower 
and  the  concrete  conduit  under  the  embankment.  There  are  no  dam  cross 
sections  or  profiles  currently  available.  According  to  the  specifications, 
the  dam  is  a zoned  fill  embankment  with  a central  clay  core.  The  clay  core 
was  to  have  been  extended  down  in  a core  trench  to  solid  material,  e.g.  hard 
pan  or  stable  rock.  The  dam  was  also  provided  with  five  drainage  systems. 
Three  of  the  drainage  systems  as  described  in  the  specifications  appear  to 
be  underdrains  designed  to  reduce  the  seepage  pressures  within  the 
embankment.  The  exact  location  of  the  drains  were  not  shown  on  the  drawings 
provided.  The  fourth  system  is  a surface  drainage  system  consisting  of  drop 
inlet  catch  basins  and  a pipeline  which  were  installed  along  the  dam  crest 
and  along  each  of  the  three  benches  on  the  downstream  embankment  slope.  The 
fifth  drainage  system  is  under  the  concrete  spillway. 

2.2  Construction:  Some  construction  information  has  been 
provided  by  the  owner  in  the  form  of  letters  from  the  designer,  from  a 
consulting  geologist,  and  to  a concrete  grouting  company.  The  letters  are 
included  in  Appendix  IV.  The  letters  from  the  designer  and  the  geologist 
concern  the  availability  of  borrow  materials  and  the  suitability  of 
alternate  supplies.  Reference  is  made  throughout  to  the  conditions  at  the 
site  and  the  quality  of  the  work  being  performed.  The  letter  to  the 
grouting  company  authorizes  them  to  proceed  with  work  on  the  dam. 

2.3  Operation:  No  records  are  kept  of  the  reservoir  levels  or 
releases  below  the  dam.  However,  records  are  kept  of  the  amount  of  water 
used  at  the  treatment  plant. 

According  to  the  owner's  representative,  soon  after  the  construction 
was  completed  some  minor  seepage  developed  through  the  left  abutment. 
Although  the  seepage  was  not  considered  serious,  a foundation  grouting 
program  was  undertaken  to  eliminate  it.  The  work  was  carried  out  in  1955  by 
the  Cunningham  Core  Drilling  and  Grouting  Company.  Some  details  of  the 
program  are  given  in  the  authorizing  letter  in  Appendix  IV,  but  the  exact 
details  of  the  grouting  program  are  not  known.  Reportedly,  the  grouting  was 
ineffective  at  reducing  the  flow.  The  seepage  situation  was  finally 
resolved  by  the  construction  of  a gravel  drain  to  carry  the  water  away. 
According  to  the  Superintendent  of  Public  Works  for  the  city  of 
Martinsville,  the  seepage  was  never  considered  a threat  to  the  dam  and  the 
attempt  to  eliminate  it  was  carried  out  to  satisfy  adjacent  land  owners.  No 
seepage  was  observed  during  the  inspection. 
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2.4  Evaluation:  The  lack  of  basic  design  data,  i.e.  cross 

sections  and  profiles,  makes  it  impossible  to  evaluate  the  stability  of  the 
dam  on  the  basis  of  design  features.  The  specifications  (Appendix  IV) 
indicate  that  certain  design  features,  such  as  zoned  earthfill,  impervious 
core,  cutoff  trench,  and  underdrain  and  surface  drainage  systems,  were 
considered  in  the  design.  The  seepage  through  the  abutment,  although  it  is 
now  apparently  adequately  handled  by  the  drainage  system,  should  be  measured 
if  possible,  to  detect  any  increase  in  flow. 

Initially,  it  should  be  checked  at  monthly  intervals.  Once  the  pattern 
of  seasonal  variation  is  established  it  should  be  checked  semiannually. 
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SECTION  3 - VISUAL  INSPECTION 


3.1  Findings:  From  all  appearances  the  embankment  spillway  and 

outlet  works  are  performing  well  and  show  no  evidence  of  structural 
weakness.  At  the  time  of  the  inspection,  the  reservoir  was  full  and  about 
2 inches  of  water  was  flowing  over  the  spillway  crest. 

The  spillway  appeared  to  be  in  good  condition.  There  were  no  cracks  in 
the  concrete  and  the  construction  joints  had  recently  been  sealed  with  a 
bituminous  material. 

The  visual  inspection  of  the  embankment  was  difficult  to  evaluate 
because  tall  grass  obscured  significant  surface  features.  Scattered  trees 
from  3 to  6 feet  high  are  also  interspersed  along  the  embankment.  The 
riprap  along  the  waterline  appeared  to  have  been  filled  in  with  embankment 
materials  washed  down  from  above,  but  it  showed  no  sign  of  erosion.  Heavy 
brush  also  covered  the  upstream  face  of  the  dam.  A surface  drainage  system 
was  found  on  the  crest  of  the  dam  and  on  the  benches  of  the  downstream  face. 
The  system  consisted  of  concrete  inlet  boxes  spaced  at  150-foot  intervals. 
Presumably  the  boxes  are  connected  by  piping  which  carries  the  flow 
downstream,  but  heavy  concrete  covers  prevented  the  inspection  of  the 
interior  of  the  inlet.  This  drainage  system  was  not  shown  on  the 
preliminary  plans  which  were  provided  for  the  inspection.  Reference  to  the 
drainage  system  is  made  in  the  specifications  provided  in  Appendix  IV.  It 
was  observed  that  the  dam  was  1 to  2 feet  lower  at  the  center  than  at  the 
abutments,  but  it  could  not  be  determined  from  the  drawings  whether  this  was 
a design  feature  of  the  drainage  system  or  due  to  post-construction 
settlement. 

The  owner's  representative  reported  that  when  the  reservoir  was 
initially  filled  seepage  appeared  at  the  left  abutment.  A grouting  program 
failed  to  stop  the  seepage  and  the  problem  was  eventually  resolved  by 
installing  a gravel  drain  to  carry  the  water  away.  The  seepage  still  exists 
but  was  not  visible  during  the  inspection.  Reportedly,  the  rate  of  flow  was 
small  and  the  seepage  was  never  considered  a threat  to  the  dam. 

Several  large  animal  burrows  were  observed  on  the  downstream  face  of 
the  dam. 

The  intake  tower  was  located  in  the  reservoir  and  was  inaccessible  for 
the  inspection.  Reportedly,  all  gates  work  well  but  because  the  flow  rate 
is  controlled  at  the  water  treatment  plant  below  the  dam,  their  positions 
are  rarely  changed.  The  outlet  pipe  is  routed  under  the  embankment  through 
a concrete  tunnel.  The  er.J  of  the  tunnel  was  dry,  indicating  no  seepage 
problems  exist  within  the  tunnel. 
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The  reservoir  slopes  near  the  dam  were  gentle  to  moderately  steep. 

Most  of  the  slopes  were  heavily  vegetated.  The  downstream  channel  is 
relatively  flat  with  low  banks.  The  banks  are  also  heavily  vegetated. 

3.2  Evaluation:  The  inspection  did  not  find  any  conditions  which 

appear  hazardous.  The  grass  and  brush  had  been  allowed  to  grow  to  an 
excessive  height  which  severely  hindered  the  inspection.  The  animal  burrows 
should  be  eliminated,  and  the  small  trees  growing  on  the  embankment  should 
be  removed. 


SECTION  4 - OPERATIONAL  PROCEDURES 


4.1  Procedures:  Water  for  use  in  the  Martinsville  water  supply 
is  drawn  from  the  reservoir  through  the  24-inch  outlet  pipe  under  the  dam. 
The  water  is  routed  through  a pumping  station  near  the  base  of  the  spillway 
and  then  pumped  to  the  water  treatment  plant.  The  average  system  water  use 
is  4.3  m.g.d.  with  a peak  of  6.0  m.g.d.  During  periods  of  low  water  demand 
the  system  can  operate  by  gravity  flow.  The  inlet  tower  controls  the  depth 
at  which  water  is  withdrawn  from  the  reservoir,  but  the  rate  of  flow  is 
controlled  at  the  treatment  plant. 

The  reservoir  provides  an  adequate  water  supply  capacity  for  normal 
seasonal  conditions  and  to  date  it  has  never  been  drawn  down  significantly 
by  drought  conditions.  The  city  has  considered  increasing  the  reservoir 
size  to  provide  capacity  for  meeting  severe  drought  conditions.  The 
increased  capacity  would  probably  be  achieved  by  the  installation  of 
spillway  gates  on  the  existing  spillway.  This  plan  is  not  expected  to  be 
carried  out  in  the  near  future. 

The  18-inch  reservoir  outlet  is  rarely  used.  The  reservoir  level  is 
controlled  by  the  flows  over  the  spillway. 

4.2  Maintenance  of  Dam:  Maintenance  of  the  dam  is  normally 
performed  by  the  city  of  Martinsville.  The  city  has  recently  repaired  the 
concrete  construction  joints  in  the  ungated  spillway  by  filling  the  joints 
with  a bituminous  material.  Normal  maintenance  consists  of  occasional 
mowing  of  the  embankment  grass  and  cleaning  of  the  stilling  basin  pool  at 
the  base  of  the  spillway. 

4.3  Maintenance  of  Operating  Facilities:  Same  as  described  in 
paragraph  4.2 

4.4  Warning  System:  None 

4.5  Evaluation:  At  the  time  of  the  inspection,  the  vegetation 
had  been  allowed  to  grow  to  an  excessive  height,  indicating  that  it  should 
be  attended  to  at  more  frequent  intervals.  A few  animal  burrows  were 
observed  on  the  downstream  embankment  which  should  be  plugged.  A number  of 
small  trees  are  growing  on  the  embankment  and  should  be  removed.  With  the 
exception  of  the  above,  the  maintenance  appeared  to  be  adequate  to  keep  the 
dam  in  serviceable  condition.  The  lack  of  a warning  system  is  a serious 
deficiency  and  one  should  be  developed  for  the  dam. 
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SECTION  5 - HYDRAULIC/HYDROLOGIC  DATA 


5.1  Design:  There  are  no  hydraulic  or  hydrologic  data  available 
on  the  dam  except  for  the  drawings  of  the  hydraulic  structures  supplied  by 
the  owner.  Our  evaluation  of  the  capacities  of  the  hydraulic  structures  are 
included  below. 

5.2  Hydrologic  Records:  The  stream  gage  nearest  to  the  site  is 
the  USGS  gage  # 02073000  Smith  River  at  Martinsville,  Virginia.  The  average 
discharge  at  the  gage  has  been  1.2  cubic  feet  per  second  per  square  mile 
(c.f.s.m.),  based  on  a record  length  of  49  years. 

5.3  Flood  Experience:  According  to  the  owner,  the  greatest  depth 
of  flow  over  the  spillway  crest  has  been  about  2 feet.  This  level  would 
give  a flow  rate  of  approximately  2,700  c.f.s. 

5.4  Flood  Potential:  The  PMF,  one-half  of  the  PMF,  and  the 
100-year  floods  were  determined  for  this  site  by  a method  developed  by  the 
Soil  Conservation  Service  using  regional  precipitation  values.  The  results 
of  these  studies  are  given  in  Table  5.1.  These  analyses  pertain  to  present 
hydrologic  conditions  and  do  not  consider  future  uncertain  conditions,  such 
as  urbanization  or  other  changes  in  the  watershed. 

5.5  Reservoir  Regulation:  The  reservoir  is  normally  maintained 
at  the  level  of  the  spillway  crest  except  for  periods  when  water  use  exceeds 
the  inflow  to  the  reservoir. 

5.6  Overtopping  Potential:  The  PMF,  one-half  the  PMF,  and  the 
100-year  flood  hydrographs  were  developed  for  the  Beaver  Creek  Dam  drainage 
basin  and  routed  through  the  reservoir.  The  hydrographs  were  developed  and 
routed  using  the  HEC-1  computer  program  (Reference  2 of  Appendix  V)  and 
appropriate  precipitation,  losses,  unit  hydrograph,  and  storage  volume 
versus  outflow  data  as  input.  Probable  maximum  precipitation  (PMP)  and 
100-year  precipitation  data  were  obtained  from  U.S.  Weather  Bureau 
publications  (References  3 and  4 of  Appendix  V).  A reduction  factor  of 

20  percent  was  applied  to  the  PMP  as  recommended  for  a drainage  basin  with 
an  area  of  10  square  miles  or  less  (Reference  5 of  Appendix  V).  Losses  were 
estimated  at  an  initial  loss  of  1.0  inch  and  a constant  loss  rate  of 
0.30  inch/hour.  The  triangular  unit  hydrograph  was  developed  from  the 
drainage  area  and  an  estimated  time  to  peak  of  four  hours  (Reference  5 of 
Appendix  V).  Information  from  field  measurements  and  observations  from 
record  drawings  were  used  to  compute  the  storage-outflow  relation.  The 
results  of  these  calculations  are  presented  in  Table  5.1. 


5-7  Reservoir  Emptying  Potential:  The  time  to  drain  the 

reservoir  from  the  level  of  the  spillway  crest  to  the  level  of  the  lowest 
outlet  in  the  gate  tower  was  calculated  assuming  a discharge  through  only 
the  18-inch  drain  pipe.  No  flow  was  assumed  through  the  24-inch  pipeline 
which  leads  to  the  pumphouse.  An  upstream  inflow  to  the  reservoir  was 
assumed  at  1 c.f.s.m.  or  9.71  c.f.s.  Based  upon  these  assumptions,  it 
should  take  approximately  94  days  to  drain  the  reservoir. 
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Table  5.1  - RESERVOIR  PERFORMANCE 


Item 

One 

Percent 

(a) 

Flood 

1/2  PMF 

PMF 

(b) 

Peak  Flow,  c.f.s. 

Inflow 

4,210 

10,800 

21,600 

Outflow 

2,930 

9,030 

20,700 

Peak  Elevation,  feet  m.s.l. 

829.0 

833.1 

836.0 

Ungated  Spillway 

Depth  of  Flow,  feet  (c) 

2.1 

4.4 

6.0 

Average  Velocity,  f.p.s. 

8.2 

12.1 

13.8 

Dam  Overtopping 

Depth  of  Flow,  feet  (c) 

- 

- 

1.1 

Average  Velocity,  f.p.s. 

- 

- 

6.0 

Duration,  hours 

6 

Notes : 

(a)  The  1 percent  exceedance  frequency  flood  has  one  chance  in  100 

of  being  exceeded  in 

any  given  year. 

(b)  The  PMF  is  an  estimate  of  flood  discharges  that  may  be  expected 

from  the  most  severe 

combination  of  critical  meteorologic  and 

hydrologic  conditions 

that  are  reasonably  possible  in 

the  region. 

(c)  The  dam  crest  varies 

in  elevation  from  1 to  2 feet. 

This  depth  represents 

the  average  depth  at  critical  flow. 
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5.8  Evaluation:  Three  spillway  capacity  ratings  are  possible 

under  the  U.S.  Corps  of  Engineers'  guidelines:  Adequate;  Inadequate;  and 
Seriously  Inadequate  (Reference  1 of  Appendix  V and  U.S.  Corps  of  Engineers' 
Engineer  Technical  Letter  No.  1110-2-234).  The  screening  criteria  for 
assessing  the  adequacy  of  the  spillway  allow  essentially  no  risk  of  loss  of 
life  from  dam  failure  by  overtopping.  Experience  indicates  that  very  few 
existing  non-Federal  dams  were  designed  with  such  conservative  criteria. 
Therefore,  the  Phase  I inspection  findings  will  indicate  that  most 
non-Federal  dams  will  have  an  inadequate  spillway. 

A spillway  is  considered  "inadequate"  if  it  cannot  pass  the  PMF  without 
overtopping  the  dam.  It  is  "seriously  inadequate"  if  it  is  overtopped  by 
less  than  a one-half  PMF  that  could  lead  to  a failure  of  the  dam,  possibly 
resulting  in  an  increased  hazard  of  the  loss  of  life  downstream  from  that 
which  would  exist  just  prior  to  the  overtopping  failure. 

The  spillway  capacity  was  calculated  at  52  percent  of  the  PMF.  Because  the 
capacity  exceeds  50  percent  of  the  PMF,  the  spillway  is  not  considered 
"seriously  inadequate."  The  PMF  will  overtop  the  dam  at  its  lowest  point  by 
1.7  feet  for  a duration  of  about  six  hours. 
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SECTION  6 - DAM  STABILITY 


6.1  Stability  Analysis:  Data  on  the  stability  of  the  embankment 
are  not  available  for  review.  It  is  possible  that  the  designer  has 
performed  the  stability  analysis  during  the  design  of  this  dam,  but  because 
of  the  lack  of  this  information,  the  lack  of  structural  design  cross- 
sections,  and  the  lack  of  design  and  in-situ  soil  and  foundation  parameters, 
an  adequate  and  valid  evaluation  of  the  stability  of  this  dam  cannot  be  made 
at  this  time.  The  need  for  additional  subsurface  information  and  a 
structural  stability  analysis  should  be  determined  after  all  pertinent 
design  data  have  been  obtained  and  evaluated. 

The  visual  evidence  of  1 to  2 feet  of  variation  in  the  crest  elevation 
of  the  dam  may  have  been  part  of  the  surface  drainage  system  design.  It 
could  also  be  due  to  settlement  of  the  embankment.  The  latter  might  be  an 
indication  of  instability,  for  which  additional  studies  are  needed. 

6.2  Foundation  and  Abutments:  The  dam  lies  in  the  area  underlain 
by  coarse  to  porphyritic  biotite  granite  with  relatively  deep  soil 
overburden  of  reddish  saprolite  and  silty  sand  with  fine  gravels  (Reference 
6 and  7 of  Appendix  V).  Intense  decomposition  of  the  scattered  outcrops 
along  the  left  downstream  roadcut  was  observed.  In  accordance  with  a 
construction  inspection  report  made  by  Dr.  Byron  N.  Cooper  (See  Appendix 
IV),  the  preparation  of  the  bedrock  - a weathered  and  somewhat  friable 
granite  in  the  cutoff  trench  - appeared  to  be  wholly  satisfactory.  Another 
inspection  report  made  by  Mr.  W.  M.  Johnson  of  Wiley  & Wilson  Consulting 
Engineers,  stated  that  "...  and  to  all  appearances  a satisfactory  bond 
was  obtained  between  the  solid  rock  of  the  foundation  and  the  clay  fill  of 
the  core"  (See  Appendix  IV).  The  owner's  representative  stated  that  there 
was  minor  seepage  occurring  in  the  downstream  abutment  area  to  which  the 
south  wing  of  the  dam  is  connected.  Attempts  were  made  to  stop  the  seepage 
by  grout  injection  (Appendix  IV)  but  good  results  were  not  achieved. 

However,  none  of  the  seepage  in  that  area  was  observed  during  this  visual 
inspection. 

6.3  Evaluation:  Because  of  the  lack  of  important  design  and 
construction  data,  such  as  cross-sections,  profiles,  and  elevations,  and 
insufficient  foundation  and  soils  information,  complete  and  accurate 
evaluation  of  the  dam  stability  can  not  be  performed  at  this  time.  On  the 
basis  of  the  visual  inspection  and  two  construction  inspection  reports 
(Appendix  IV),  the  dam  appears  to  have  been  constructed  with  a concern 
toward  foundation  conditions  and  materials  placement.  The  dam  shows  no 
signs  of  instability;  except  that  the  vertical  variation  in  crest  surface 
and  the  past  history  of  a seepage  area  as  set  forth  in  paragraphs  6.1  and 


6.2  create  some  concern  with  respect  to  the  stability  of  the  dam.  An 
evaluation  of  the  dam  stability,  including  review  of  all  the  pertinent  data 
which  are  not  available  for  this  inspection,  is  needed. 


The  dam  is  located  within  Zone  2 on  the  Algermissen  Seismic  Risk  Map  of 
the  United  States  (1969  Edition)  and  there  are  uncertainties  with  respect  to 
the  static  stability  of  the  dam  as  described  in  paragraph  6.1.  Therefore, 
in  accordance  with  paragraph  3.6.4  of  Reference  1 of  Appendix  V,  assessments 
should  be  considered  regarding  seismic  stability,  based  on  the  studies 
recommended  in  paragraph  7.2.3. 
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SECTION  7 - ASSESSMENT,  RECOMMENDATIONS/REMEDIAL  MEASURES 


The  assessment,  recommendations,  and  remedial  measures  contained  in 
this  Report  are  based  on  the  provisions  of  Appendix  VI,  Conditions. 

7.1  Assessment : Based  upon  the  visual  inspection  and  an 
evaluation  of  the  available  design  and  construction  documentation,  this 
inspection  found  no  indication  that  the  dam  was  presently  in  a hazardous 
condition.  The  spillway  capacity  was  found  to  be  "inadequate."  as  described 
in  paragraph  5.8,  but  not  "seriously  inadequate." 

The  PMF  flood  which  is  the  recommended  design  flood  for  the  spillway 
will  overtop  the  dam  by  a maximum  of  1.7  feet  for  a duration  of  6 hours. 

The  lack  of  sufficient  data  prevented  a complete  evaluation  of  the 
stability  of  the  dam;  however,  from  the  visual  inspection  the  dam  appeared 
to  be  stable.  The  side  slopes  and  top  width  of  the  embankment  conform  with 
generally  accepted  practice  for  embankment  dams  (Reference  5 of  Appendix  V) . 
The  lack  of  any  signs  of  disstress  in  the  embankment  indicates  that  the  dam 
has  been  performing  well  to  date,  and  favorable  reports  from  the  designer 
and  consulting  geologist  (Appendix  IV)  indicate  that  the  stability  was  a 
consideration  in  the  design.  However,  despite  the  dam's  appearance,  there 
is  insufficient  information  as  to  its  stability,  and  further  research  of  the 
existing  design  files  or  re-analysis  of  the  stability  is  recommended . 

7.2  Recommendations/Remedial  Measures : The  following  actions  are 
recommended  for  the  owner's  consideration. 

7.2.1  Warning  System:  A detailed  emergency  warning  system  should 
be  developed  within  60  days  to  notify  the  downstream  inhabitants  of  an 
impending  dam  failure.  In  order  for  the  warning  system  to  be  effectively 
applied,  a study  of  the  downstream  area  should  be  made  so  that  the  areas 
subject  to  flooding  as  a result  of  a dam  break  can  be  identified. 

7.2.2  Inspection  and  Maintenance  Program:  The  owner  should 
establish  an  annual  inspection  program  which  would  observe  the  condition  at 
the  dam,  especially  noting  seepage,  sloughing,  erosion,  shrinkage  cracks, 
and  other  indications  of  distress  in  the  embankment.  The  grass  and  brush  on 
the  embankment  should  be  mowed  and  cut  on  a routine  maintenance  basis.  The 
animal  burrows  on  the  downstream  face  should  be  examined  further  and  then 
plugged  properly  with  suitable  material,  and  trees  should  not  be  allowed  to 
grow  on  the  embankment. 
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7.2.3  Stability:  The  owner  should  obtain  information  from  the 
designer  or  initiate  a new  study  which  would  verify  that  the  embankment  is 
stable  and  has  suitable  factors  of  safety  against  failure.  This  information 
should  be  made  available  to  the  Virginia  State  Water  Control  Board  within 
120  days. 

7.2.4  Design  Documents:  A complete  set  of  design  documents  should 
be  maintained  by  the  owner.  These  files  should  include  available  design 
drawings,  calculations,  pertinent  correspondence,  and  maintenance  records. 

7.2.5  Spillway  Capacity:  Future  consideration  should  be  given  to 
the  enlargement  of  the  spillway  to  comply  with  the  Corps  of  Engineers' 
criteria . 
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FIGURE  1 
LOCATION  MAP 
BEAVER  CREEK  DAM 
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SCALE  1:  24000 


SOURCES:  (1)  GEOLOGIC  MAP  OF  THE  MARTINSVILLE 
EAST  QUADRANGLE , VIRGINIA,  1972 

(2)  GEOLOGIC  MAP  OF  THE  MARTINSVILLE 
WEST  QUADRANGLE,  VIRGINIA,  1968 

(3)  GEOLOGIC  MAP  OF  THE  SNOW  CREEK 
QUADRANGLE,  VIRGINIA,  1972 

(4)  GEOLOGIC  MAP  OF  THE  BASSETT 
quadrangl:,  Virginia,  1970 

NOTE:  FOR  EXPLANATION,  SEE  NEXT  PAGE 
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APPENDIX  II 
PHOTOGRAPHS 
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August  1978 


BEAVER  CREEK  DAM  - SPILLWAY  CREST 


August  1978 

UPSTREAM  SLOPE  OF  THE  EMBANKMENT  FROM  THE  RIGHT  ABUTMENT 
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routed  the  seepage  into  the 
underdrain  system.  No  seepage 
was  observed. 


EMERGENCY  GATE  None. 
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are  spaced  across  the  crest  at  3-foot  intervals. 
These  are  apparently  to  be  used  as  stepping 
stones  for  crossing  the  spillway  while  it  is 
flowing. 
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REf»LY  TO  LYNCHBVRG  OFFICE 

September  3^»  1953 


Ur.  Ksnt  Jlathewson,  City  Manager 
City  of  Martinsville 
Martinsville,  Virginia 

Re:  '.Tatar  '.Tories  Can 

Martinsville  . Virginia 

Dear  Mr.  Mathews on: 

This  is  in  reference  to  ycur  letter  of  September  11th 
and  your  letter  of  September  29th. 

It  appears,  after  careful  investigation  of  the 
foundation  of  the  dan,  that  solid  ledge  rock  was  encountered 
under  the  tunnel  for  a distance  of  100  ft. 'upstream,  and  downstream 
along  the  tunnel  through  the  dan.  This  material  has  a granite- 
like structure  and  v/as  solid  and  firm  along  the  entire  distance. 

A material  of  similar  nature  extended  under  the  keyway,  north 
along  the  keyway  in  the  bottom  at  the  lowest  point  of  the  foundation 
for  the  Class  "A"  core  material,  and  to  all  appearances  a satis- 
factory bond  eras  obtained  between  the  solid  rock  of  the  foundation 
and  the  clay  fill  of  the  core.  Vie  believe  that  any  possibility 
of  the  foundation  being  a boulder  v/as  eliminated  when  the  entire 
area  v/as  cleared  off  to  approximately  a level  surface  .rich  cower 
machinery  consisting  of  a backhoe  and  bulldozer.  The  material 
was  removed  as  long  as  it  could  be  cut  with  the  power  equipment; 
and  when  no  further  material  could  be  removed,  the  remaining  rock 
structure  v/as  used  as  a foundation. 

T/e  expect  to  have  Dr.  Byron  X.  Cooper,  Geologist  at 
r.?.I.,  check  further  into  the  material  available  for  the  Class 
'A''  and  "3"  sections  of  cr.e  embankment. 

The  Class  "3"  material  available  can  be  satisfactorily 
contacted  with  equipment  available  and  with  proper  moistening  of 
the  fill  ss  it  is  placed.  The  clay  core  of  Class  "A"  material 
is  reaching  a lovei  above  the  foundation  where  its  importance  is 
diminishing,  and  v/e  believe  that  there  will  be  r.o  objection  to 
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Mr.  Kant  Mathews on 

Martinsville,  Virginia  - 2 - September  , 1955 


to  completing  the  upper  section  of  the  dan  with  Class  "5" 
material  if  Class  "a"  cannot  be  readily  obtained.  Mr.  Perrone 
is  paying  particular  attention  to  the  compaction  of  all  classes 
of  material  going  into  the  dam,  and  this,  of  course,  is  an 
advantage  to  the  contractor  in  that  ne  is  paid  for  excavation 
and  not  material  in  place.  7/e  expect  to  obtain  a shrinkage  of 
approximately  23JS  with  the  compaction  being  obtained;  that  is, 
the  material  is  being  compacted  to  23;'>  more  density  than  in  its 
original  location. 


fii-'J:  jh 


Yours  very  truly, 

v/i ley  i y/itscu,  co:;3'jl:i:;3  3:101  msses 
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BYRON  N.  COOPER 
QCOLOOIST 

■ OK  19 

tWACKMuaa,  viaatNU 


V.  r.  ••  •»»•«  tag  OOUMTKY  Oku*  oaivg 

• ««l  UT.  MO 

October  9*  1953 


Vr.  Villiaa  ’ bust  in  Johnson 
Viloy  and  Vllseo,  Consulting  Engineers 
905  Peeples  Bank  Building 
Lynchburg,  V irginta 

Re  I Xaxtinsrllla  Water  \iarks  Dam 

Bear  Vt.  Johnson  i 

This  letter  ’.dll  ocr-firm  certain,  o’c  so  rvaticna  made  by  m during 
an  inspection  of  the  work  cm  the  liertinsvilla  Baa,  which  I nada  on 
Tuesday,  October  6th. 

The  primary  propose  of  ay  trip  to  tho  dam  at  Ihrtinsville  •.•as  to 
dotemina  tha  rul’  ability  of  additional  bcrrcv  material  for  use  in  the 
ccr avail  and  Cla3s  3 section  of  the  structure. 

The  original  barrow  area  far  ’’A"  material  has  been  exhausted  of 
this  grade  of  material  but  can  by  oniar-cment  of  the  ccrrcv  area  still 
yield  actne  Class  3 material.  Class  3 material  can  be  obtained  in  con- 
siderable quantity  fraa  ce-?eral  localities  within  the  reservoir  area, 
frea  oca  hill  on  the  northwest  eide  of  the  creek  and  froa  two  additional 
hills  on  the  opposite  side  cf  the  creek. 

.vv>  of  those  places  yield  '-ana  .good  isperasabln  clay  in  tMclasssaa 
of  20  inches  to  40  inches.  This  material,  distinguished  by  it3  -raster 
weight,  plasxicity,  higher  natural  noiature  content,  is  cuito  suitable 
for  uee  as  Clan 3 A material.  C-erorally,  this  material  lias  beneath  a thin 
cover  of  loose,  nonplasrtio  siltf  and  it  has  to  bo  stripped  to  bo  usablo 
as  Class  A_  material.  The  heavier,  more  plastic  material  grades  devnvard 
into- a somewhat  lighter -volyrt  silty,  micaceous  residual  coil  that  is 
ecsp&ctibla  u nder  conditions  of  optima  moisture , 

latarial  of  the  above  types  was  being  placed  in  tho  "B"  cecticn  '..-hen 
the  ir,3necticn  :na  made,  and  it  was  obvious  that  practically  ICO  per  cont 
occa action  was  being  ootainod . Both  "A"  nr.d  "3*  so  "tiers  of  tho  structure 
chow  excellent  compaction.  It  should  bo  mentioned  -hat  tbs  materials  sow 
being  used  fcr  ‘’A™  and  also  for  "B"  material  depart  in  r.ps.iaror.co  from  tho 
heavy  plastic  clay  obtained  frcia  tho  original  borrow  area,  but  this  difference 
is  nowise  detrimental  to  tho  structure . 
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The  "A"  and  "B*  naterials  new  tola?  used  contain  email  granules  of 
blue  quarts  and  whitish  particles  of  feldspar,  both  of  which  actually 
add  to  tha  ot ability  and  compactibllity  of  the  material,  rather  than 
detract  fro#  thaao  charaotariatias,  Tha  pretence  of  these  graculas  gives 
each  layer  of  the  placed  notorial  a firs  bit  and  lock  with  that  previously 
placed.  Tha  somewhat  granular  texture  of  those  clays  collas  tha  fast  that 
there  is  cauls  day  fraction  to  insure  water-tightness,  tut  samples  of  the 
clays  placed  on  the  "A."  and  "B*  sections  at  about  tha  735-foot  elevation 
show  good  density  and  compact Ability . 

The  suitability  of  the  materials  far  "A*  end  "S"  usee  is  roedily 
attested  by  the  total  lack  of  soft  ae  spcc^  spota  and  the  remarkably 
unifera  compaction  of  the  siddle  and  uprtraen  sections,  thus  for  achieved. 
There  was  general  agreement  that  the  first  consideration  va*  to  assure 
ample  "A*  notarial  -'ran.  the  above  -antlered  borrow  areas,  with  the  remainder 
of  the  clay  going  far  :T3* . ‘■rem  th9  sampling  that  was  dace  during  the 
day  I visited  the  daa,  I fael  certain  that  ample  "A®  notarial  is  assured, 
and  that  tha  much  lar.ger  requirement a fa-  "3"  aaterisl  can  be  satisfactorily 
oat  by  at.  ills  in?  aaterl.slj  fraa  tha  original  "A1*  borrow  trea,  on  area, 
southeast  of  the  dam  and  downstream  fren  the  centerline  of  the  daa,  and 
fro*  several  areas  above  the  centerline  of  the  daa,  including  three  hills 
on  the  east  Bide  and  one  hill  on  the  north  side  of  tha  structure . 

The  preparation  of  the  bedrock— a -joatherad  and  ccaewfant  friable 
granite— far  tha  layway  and  cutoff  appeared  to  be  wholly  3ati3factcry. 

The  bodr'-ck  conditions  at  the  spill-way  have  not  yah  been  made  fully  apparent, 
but  it  vould  seen  that  the  weathered  granite  will  have  to  be  completely 
walled  off  by  conorete  from  the  ravages  of  the  spillway  discharge. 

Tha  only  adverse  condition  which  I noticed  on  tha  Job  p-d  which  I 
pointed  out  to  you  centered  around  the  shrinkage  cracka  in  tha  topmost 
4 to  6 inches  of  fill  on  the  '’A"  eecticn.  At  the  725-foot  elevation,  the 
"A"  section  went  for  a uoek  without  receiving  material  and  driod  out. 

The  shrinkage  cracks  in  tho  dried  portico  f erred  a aerios  of  open  fractures 
that  night  encourage  some  loakage  through  tha  - crrew all  coctioa.  Thi3 
top  layer  needs  to  be  kopt  ncist  to  allay  development  of  shrinkage  cracks 
and  to  dispose  of  tha  cracks  already  femed.  It  was  under  raced  that  the 
cracked  top  layer  vould  he  roughened  sad  thoroughly  wetted  to  dispose  of 
the.  shrinkage  cracks,  prior  to  placing  of  more  material  in  the  ’’A0  section. 

I was  very  favorably  impressed  by  tho  way  the  LV  and  "3"  materials 
were  worlds?,  and  I cane  away  feeling  that  the  job  was  cessing  aloe.?  except- 
ionally well  sofar  as  use  of  proper  materials  end  preparation  of  tha  foundation 
for  tha  earth  fill  were  concerned. 


In  Triplicate 


Respectfully  yours, 

vJfyC'J’s- 


uJK 
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WtUY  ft  WILSON 
CONSULTING  ENQINCEM 
kVNCNSUia,  VA. 


COPY 


July  9,  1935 


Cunningham  Cora  Drilling  & Crouclag  Corp. 

1210  Tean«t«a«  Avsnua 
Salsa,  Virginia 

?.o:  Martinsville , 7*.  - Vstsr  Supply  D an 

Gentlemen: 

This  will  advisa  that  we  h»va  been  authorized  Co  hive 
you  begin  on  drilling  and  grousing  in  and  adjacent  co  cha  wear 
wing  of  Cho  water  supply  dan  at  Mar tins  villa , 7a.  far  Cha 
purnosa^af^s  tooo  ir.2  a laak— which  appears  Co  be  passing  through 
the  3truecura  of  the  hill  to  which  cha  south  wing  of  the  dan 
is  connectad. 

You  «re  Co  proceed  with  this  work  on  tbs  standard 
rental  basis  far  equipment,  materials  and  labor  supplied  by  you, 
plus  15Z  for  overhead  and  profit,  as  discussed  with  you  yesterday. 
You  are  advised  that  the  naxiaua  sun  of  $4,000  is  avallabla  for 
this  work  and  you  will  kaep  us  advised  as  to  the  cost  of  the 
work  as  It  progresses. 

It  is  understood  that  you  will  assemble  your  forces 
and  bo  ready  to  start  work  on  July  13th  or  not  later  Chan  Che 
19th,  and  we. will  have  a r epr esan ta c ivo  at  Martinsville  on  the 
19th  to  observe  the  work.  We  wish  to  keep  a record  of  the 
material  encountered  and  will  ask  the  cooperation  of  your 
foreman  in  keeping  us  posted  as  to  cha  material  encountered  la 
each  bole.  W«  do  not  wish  to  keep  the  core  material  but  merely 
to  determine  the  character  of  Che  material  encountered. 

It  appears  that  it  ulll  be  advisable  to  go  to  a depth 
of  10’  below  the  level  of  Che  point  at  which  water  appears 
downstream  in  your  drilling  and  to  follow  this  procedure  until 
the  seam  conveying  cha  water  is  located.  It  appears  that  the 
drilling  should  begin  with  tho  upstream  face  of  the  dan,  drilling 
through  the  bermc  or  runway  at  the  top  of  cha  dam,  but  drilling 
on  the  upstream  face  between  the  rip  rap  and  the  too  of  the  fill 
and  farther  west  along  the  wing  as  conditions  determine.  It  appears 
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Cuuninghao  Coco  Drilling  » Grouting  Corp.  -2-  July  9,  1955 


that  an  aroa  of  approximate ly  200  ft.  nay  have  to  be  explored 
with  the  drill  hole*  first  set  approximately  20  ft.  apart  and 
then  split  into  cantars  between  the  test  holes  until  the 
leakage  is  encountered. 

Grouting  should  not  be  under  greater  pressure  than 
10  or  15  lbs.  using  cement.  We  would  like  to  have  a record  of  the 
aaount  of  cement  enxering  each' hole. 

We  hope  you  will  make  record  progress  in  this  remedial 
work  and  keep  us  posted  as  to  the  progress  and  cost. 


7ours  vary  truly, 

WILEY  & WILSON,  CONSULTING  ENGINEERS 
3y 


W. 

WMJ-G 

cc:  Mr.  Walker  Graves 

Mr.  Kent  Hathewsoa 


1 1 
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PROJECT  MO-  5 


CQH STRUCT! OH  CP  QAM 


GENERAL  3UTUHE  OF  uOUI 

Th9  dam  la  to  bo  lconted  n shown  on  the 

gafiDral^  location  zap,  and  tho  .vork  will  include  oloaring  tha  site, 
oxeavat-on  ft**— and  conpleta  ooascruotion  of  a oonpaotad  earth  fill 
dun  Tilth  reinforced  oumatcte  intake  tower,  pipa  oonduit  through  tha 
dam,  spillway,  and  di3ohnrge  naal,  aa  oovered  by  thaaa  plana  and 
•?•<* ii icuticns  • Tha  drawings  show  tha  Location  of  tho  foundation  aa 
date  rained  by  numerous  test  pita  and  exoavutldnk-  en__ihe  site.  Tha 
oantraot  will  ba  baaed  on  tha  elevations  given  and  if  additional 
depths  or  decreased  depths  ara  required  to  secure  a satisfactory 
foundation  whan  excavation  ia  nade,  proper  adjustnaire  will  ba  nmde  in 
tha  amount  of  tha  excavation,  oonorete,  ato.  at  unit  prioes  aa  oallad 
for  in  tha  Form  of  Proposal. 

Tha  foundation  is  of  disintegrated  granite  and  solid  rook  of 
various  kinds  and  it  ia  tha  intention  of  thaaa  specification  to  remora 
all  of  tha  disintegrated  stone  which  can  ba  haniled  with  nonal  excava- 
ting equipment  cons  is  ting  of  bulldozer*,  aorapers,  or  pan a or  similar 
equipment  until  a thoroughly  stable  material  is  encountered,  in  order 
that  a satisfactory  bond  may  be  obtained  between  the  olay  core  of  the 
dam  and  the  f oundattun-cook  to  prarride  a safe  and  water  tight  f ouzxie- 
tlan.  As  a further  prsaaotlua-a^drainsge  system  is  to  be  installed 
as  shewn  to  prevent  up- lift  pressure  frem^the  eoo unniatian  of  water 
against  or  in  the  core  of  the 

The  work  will  include  furnishing  and  Installing  tbs  gate- 
valves  and  Intake  connections  and  all  work  necessary  for  the  camp lets 
construction  of  the  intake  tower,  and  the  pipe  oonduit  through  the 
dam  exclusive  of  the  pipe  to  be  located  in  the  oonduit  from  the  inside 
faoe  of  the  intake  tower  to  the  pumping  station  whioh  pips  and  in- 
stallation is  covered  by  a separate  oantraot.  nils  work  also  inaludes 
the  complete  construction  of  the  spillway,  the  oonorete  paving  far  the 
tpillHSjr,  ^ the  spillway  canal  or  flums  to  convey  the  water  fr«  the 
spillway  to-  thtorlginel  ohaanel  of  the  stream  below  the  This  wczk 

also  lnoludes  all~?rieaxing  and  grading  naooaaary  from  a point  300  ft. 
upstream  from  the  oanstruotium-base  Hn*  of  the  dam.  downstream  within 
the  limits  of  the  oenstruotian,  tsTfr-a  jal  to  end  of  the  dam  and 
the  spillway  and  canal  within  the  limits  of~ahnstruotlan  shown  an  the 
plans*  c.lso  all  oleexing  and  grading,  exoavatian,  transportation  of 
the  materials  from  the  borrow  pita  from  which  material  is  to  be  -taken 
for  the  iam  and  tha  transportation  of  stone  from  -the  city  qmrry  to 
the  dam  for  use  as  rip-rap  atone  or  in  oenneotian  with  the  unierdraln 
system  and  ballast  section*  of  the  dam»  also  tha  furnishing  of  all 
drain  piping,  oatoh  basins  and  oovsrs,  or  other  drainage  structurssi 
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alao  i haying  of  drain i go  dttohoa  shown  on  tha  plana,  profiles  or  cross 
scoticaa,  Are  tha  finished  grading,  seeding  and  planting  of  tha 
oroor-Jd  sui’foooa  of  t..5  dan,  aplllway,  and  cam!  sj  colled  for  by 
these  '.ilroj  ond  spool . locations . Tha  complete  construction  of  tha  don 
in  aororcinco  with  tha  plana  and  spaolf  loatlcsa  ihull  bo  a I 'grp  aura 
prop c.5-1  7lth  unit  priasa  cn  various  items  to  ba  u/.cd  as  additlona  or 
deduo  ^ ns.  .111  unit  grioss  oalled  for  In  tha  proposal  shall  ba  nanad 
by  ths  Ji ntraotor.  " lllura  to  name  suoh  unit  prions  shall  ba  oonsidorad 
svu-’f ioMi  t aausa  for  .-ajootlon  of  tha  propoaal  or  t.-.a  owner  raaerraa 
tf.e  rr*~.T  to  apply  tha  most  favorable  unit  prioe  far  tha  said  Item 
ra.-aad  a--  ether  contractors  for  this  item  in  establishing  the  unit  prioa 
whera  emitted  by  the  contractor  in  ordar  to  obtain  a complete  proposal. 

C LEAST  IIS  DAM  SITE 

Tha  area  to  bo  olaarad  at  tha  dan  slta  shall  begin  at  a point 
300  ft.  upstream  from  tha  construction  base  line  of  tha  dam  and  extend 
downs  troan  within  tha  limits  Indian  tad  on  tha  plana  and  shall  include 
the  borrow  pit  areaa  saoaaaary  for  obtaining  tha  material  required  for 
tha  compacted  earth  fill  of  tha  dam.  tha  spillway  nation  and  eanal, 
and  areaa  between  tha  canal  and  tha  dam  In  whioh  no  excavation  la  to 
ba  required. 

TTlthin  tha  area  below  *1  oration  836  and  a point  300  ft. 
upatream  from  the  o an  abruption  h*»e  of  >t«ni  .n  fcp iiumh., 

and  undergrowth  of  all  hinds  shall  be  out  down  to  tha  ground  and  tha 
stumps , grubbed  or  otherwise-  soap lately  reaored.  All  treat,  shrubs, 
stumps , or  other  growth  or  organio  matter,  debris,  ate.,  within  the 
limits  of  tha  dam  shall  be  removed  to  a point  below  the  limits  of 
excavation  for  ths  dam  or  spillway  and  piled  at  a point  within  100  ft, 
of  the  canal  outside  the  construction  area.  Trees,  shrubs,  under- 
brush, grass,  weeds,  eta*  not  within  the  limits  of  oonstruotlom  or 
the  borrow  pit  areas  will  not  be  oloared  under  this  oaatraot.  The 
oontraotor  ary  use  in  any  manner  ba  desires  suoh  trees,  shrubs,  timber, 
ato.,  within  tha  limits  of  construction  tv  fr_»  the  Let-re*  pit  area  «r 
property  owned  by  the  City  exoept  areas  upatream  above  tha  300  ft. 
line  described  above.  The  flooded  are*  and  marginal  area  is  core rad 
by  tha  land  clearing  contract  of  Projeot  Ho.  4. 

The  Contractor  may  leave  trees  standing  in  tha  vicinity  of  tha 
dam  which  will  not  interfere  with  construction  purposes  if  necessary 
for  his  use  as  anchors  or  other  purposes  but  whioh  shall  be  removed 
and  destroyed  after  they  have  served  their  purpose,  and  as  dssoribed 
above . 

gSCATAIXOH 

Excavation  shall  be  as  hereinbefore  written  and  in  accordance 
with  the  special  provisions  outlined  below. 

The  sxoavatlan  for  the  intake  tester  shall  be  carried  down  to 
solid  rook  In  order  that  a rigid  band  may  ba  obtained  between  the  con- 
crete of  the  intake  tower  and  the  solid  rook  foundation. 
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Trill  hcloa  c.iail  bo  :mde  into  uha  solid  rook  founastion  by  as  ana  of 
-.-•.irh  tliu  roiaforc-lc  i<\ru  as  one  hors  ;’cr  the  lntubo  t over  nay  ho 
gretvood  _ito  she  scl.-i  reek  of  tho  foundation. 

All  areas  covered  by  tho  Class  "B"  ballast  sootlcn  of  tho 
d ua  thal_  bo  jtrippof  to  rocovo  ill  organic  sattor  frea  the  area  to  bo 
c;vj;-t.d  jy  oho  ballast  suction  to  a aininua  depth  of  1 ft.  below  tho 
criminal  aurfioe.  Any  pcoints.  of  organio  mtter  or  unstable  notarial 
cr  Ic»n  hi oh  in  tha  opinion  of  tho  Engineers  must  bo  removed  will  be 
ordorod  .•onovod  at  tho  tiao  tho  strappi  agoperation  la  in  progress  or 
before  t:-.e  ballast  seoticn  la  pl^oed  thereon.  Areas  Aiiioh  are  out 
or  disturbed  by  ocnstruction  operations  in  such  manner  as  to  render 
the  unto  rial  imaound  aa  foundation  material  shall  he  ramoved  or 
stabilissd  aa  directed  by  the  Engineers. 

The  area  under  the  a lav  oore  of  Clasa  "A"  catarial  shall  be 
•xoavnted  to  a rainintt  depth  of  1 ft. ' as  iadioated  on  tho  plans  for 
the  shallow  aeotians  of  tha  dam  and  a of  2 ft.  in  the  deeper 

sootians  of  the  daa  aa  indicated  on  the  plana.  Any  poo  Scots  of  organic 
asttor,  debris  or  unstable  material  within  these  areas  shall  Vo  re- 
moved ac  dirootad  by  the  Engineers  until  a stable  smterlal  is 
encountered. 

The  Ijrb" of f trench  for  1 the  u lay ~00F9  shall  n<»  mr+jtr*inA~ down 
to  a solid  material  consisting  of  hard  pan,  granite  or  other  stable 
rook  or  Class  "A*  oley  whioh  in  the  opinion  of  the  Engineers  is 
satisfactory  for  the  foundation.  The  excavation  will  be  carried  down 
far  the  a lay  core  out-off  trench  through  any  m to  rial  which  my  be 
■oved  by  bulldosers,  pans,  sorapers  or  similar  power  driven  exoevating 
equipment  without  the  uae  of  exploeivea.  It  is  not  the  intention 
of  these  specifications  to  extend  the  olay  oore  cut-off  trench  below 
solid  rock  or  other  suitable  stable  material.  Incidental  boulders 
or  largo  stones  ooourrlng  above  solid  rook  measuring  leas  **— " l/Z 
ou.  yd.  will  be  oansidered  as  unclassified  excavation  azxi  shall  be 
removed  regardless  of  sise.  Those  larger  than  l/2  on.  yd.  shall  be 
paid  for  as  rook  excavation. 

Sxnaratian  for  "the  spillway  and  spillway  canal  to  the 
existing  oreek  ohannel  shall  be  to  the  lines  ami  grades  iadioated  on 
the  plans  including  depth  to  the  sub-grade. 

FU3TCTG 

Any  blasting  required  in  oonneotion  with  the  d an  £ oundA'ticxi, 
spillway,  or  intake  tower  shall  be  made  with  exploaiveo  of  moderate 
power  and  not  with  high  oxplosives. 

DSIIUHG 

Drill  holes  are  required  for  the  fouaiatioc  of  the  intake 
tower  to  toe  depth  shown  on  the  plana  and  having  a dlawter  of  2-1/2  in. 
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These  holes  shall  be  drilled  with  pnoiaratla  drills  end  the  reinforcing 
steel  here  of  the  Intake  barer  shall  be  Inserted  La  the  holes  .t-h 
grouted  Into  position  with  oement  grout* 

UTTUERDRAIH  SYSTEM 

A system  of  underdrains  shall  be  provided  on  the  downstream 
e**i5»-  of  the- Class-  "A"  oove-of  the  dam  and  In  the  Claes  *C*  material, 
03nsIa1"-^S  of  a Bed  c orushed  stons  from  2 to  4 In*  in  site  surrounding 
a drain  pipe  as  Inaior.tod  on  the  plans*  The  lower  level  underdrain 
syston  shall  be  plaoed  along  the  finiahod  sub-grade  level  of  the  Class 
C ballast  seoticn  of  the  dam  and  laid  so  that  there  Is  a continuous 
grade  for  the  drain  line  in  Ihe  undenlrain  system  to  the  oannaoting 
manhole.  The  upper  level  drainage  system  shall  bo  laid  to  the  grades 
indicated  on  the  plana  and  the  drain  pipe  extended  out  to  oesneot  into 
a manhole  as  shown*  The  third  or  dasmstream  drains gs  system  shall  be 
laid  to  the  lines  and  grade  sham*  The  orushed  stone  for  the  drainage 
systems  will  he  furnished  by  the  City  of  Martinarllle,  Virginia,  from 
its  quarry  at  no  oost  to  the  Contractor  except  for  loading  transpor- 
tation and  plaolng  of  the  material.  The  Contractor  will  receive  the 
stone  at  the  quarry  and  provide  all  neoeeeary  labor  and  transportation 
neoer.sary  for  plaoing  it  in  its  final  position  in  the  drainage  system 
aa  required  by  the  plans  and  speoif ioatiana . The  lower  level  drainage 


t-.v.fca.*' 


iron  drain  pipe*  The  upper  level  and  downstream  drainage  systems 
may  be  of  either  extra  strength  terra  ootta  or  concrete  culvert  pipe* 

SURFACE  nBATHsms  STSTBM 

The  Contractor  shall  furnish  and  install  all  amtci-ials  and 
labor  neoeeeary  for  the  cassplete  installation  at  the  surface  drainage 
system  cons  is  ting  of  drainage  ditches,  eloped  to  catoh  basins  or  drop 
inlets  and  oemneoting  piping  as  shown  on  the  plans,  aross  sections , 
and  profiles*  The  catoh  basins  shall  be  of  concrete  construction  using 
Class  "A"  concrete  or  best  quality  cans rate  blook  (not  oinder  block) 
sidewalls  and  oonerete  floors  and  cover  slabs  as  shown  on  the  plans. 

The  drain  pipes  shall  be  ocaoroto  ar  terra  ootta  aooordi^g  to  A.  S.  T.  If. 
speoif  ioatiana*  Joints  shall  be  made  with  oemsnt  mortar  and  «win  **». 
Backfilling  around  the  pipe  lines  or  catch  basins  shall  be  thoroughly 
ocespactad  and  conform  to  the  compaction  required  for  the  various 
sections  of  the  dam. 

The  drain  lines  shall  be  laid  to  straight  grades  between  the 
manholes  and  catoh  basins  or  other  structures  or  control  points. 

Drain  linos  from  the  uaderdrainage  systems  of  the  d am  shall 
be  oonnroted  into  the  surface  drainage  system  at  the  points  indicated 
on  the  plans.  Drain  lines  from  the  pumping  station  will  be  oennaotod 
into  the  surface  drainage  system  as  indicated  an  the  plans  and  sa 
covered  under  the  specifications  for  the  pumping  station. 
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The  drain  line  from  the  o one rate  conduit  through  the  will  ho 
o anno o tod  into  the  surfaoe  drainage  system. 

An  underdralnage  eyotem  shall  ho  provided  uaior  the  spill- 
way  and  ap illway  oanal  as  shewn  an  the  plans  to  provont  uplift  from 
ground  water  cm  the  floor  slahe  and  side  walls  of  the  oanal  pavement, 
all  as  shown  an  the  plans < 

This  oanal  drainage  system  shall  oonslst  of  o rushed  stone 
and  ocaorete  cr  terra  ootta  pipe  drain  pipe  run  to  the  surfaoe  of 
the  oanal  as  lndloated. 

Crushed  stone  fer  the  underdrainage  system  will  be  furnished 
by  the  City  as  desorlbed  above 0 

COH CRETE 


All  ocnorete  in  oarmeotlan  with  the  intake  tower,  the  pipe 
oanduit  through  the  dam  or  paving  the  spillway  and  oanal  shall  he 
Clast  "A"  ocnorete.  .Cano rote  far  the  anchor  block  far  the  cable 
oanneoting  to  the  intake  tower  and  1 boated  on  the  top  rummy  of  the 
das  shall  be  Class  "B"  oonorete.  Concrete  for  oatoh  basins,  drop 
bwad  walls  and  other  drainage  structures  and  the  oanduit 
'ucrtlWMnbolo  iBsli  hs  clast  *i*  oanarstrr 

rran  towa 


Tho  Intake  tower  will  oonslst  of  a relnforoed  oonorete  tower 
with  a brlok  super-structure  baring  a ocnorete  slab  root.  Concrete 
and  exoaraticn  for  tbs  timer  shall  be  as  desorlbed  elsewhere  In  these 
specifications.  Openings  shall  be  provided  In  the  intake  tower  as 
lndloated  on  tbs  plans  and  the  east  Iron  wall  sleeves  shall  be  In- 
stalled and  incorporated  into  tbs  ocnorete  work  as  tbe  oonorete  is 
poured.  The  inlet  elbesr,  the  extension  spool  of  oast  iron,  and  the 
E**o  valve,  and  valve  stem  guides  and  floor  stands  shall  be  furnished 
and  installed  by  tbe  Contractor  for  Projeot  Ho*  S. 


Tbe  outlet  pipe  from  tbe  inside  faoe  of  the  intake  tower 
demastreeas  to  tbe  prating  station  will  be  furnished  and  Installed 
by  the  Contractor  for  tbe  pumping  station.  These  Contract ore  shall 
cooperate  with  eaoh  other  In  the  installation  of  the  pipe  eeotlan 
whloh  is  to  be  plaoed  in  the  oonorete  closure  between  the  intake 
t«er  and  tbe  oanduit.  The  gate  valves  shall  be  i.n.Wl.  standard 
•»  f*8  lb*«  nt«r  working  pressure  and  flanged  pattern,  bronxe 
■minted.  Iron  body,  with  insida  sorew  and  yohs  and  extension  steam 
for  operation  by  tbe  floor  stands,  lndloated  on  the  plana.  The 
floor  stands  shall  be  of  the  ges-ed  type  with  crank  female,  an-  almomA  m0 
that  any  valve  nay  be  operated  wionoat  lnwrfsrenee  wi«n  on^t 
valves  or  operetors,  or  valve  orank  handles.  The  expansion  shafts 
and  guides  shall  be  furnished  with  tbe  floor  stands  and  valves 
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Tha  oast  iron  elbows  Tor  tho  7-ilvo  inlets  shall  be  Class  "B" 
fl-in  od  rr:e.  The  >■  all  fitting  end  spools  shall  ha  flanged  type 
Cliai  . All  oast  iron  fittings  shall  Lo  painted  with  bituminous 
scant  1. 


'-adder  rvnga  shell  be  pro7ldea  as  indicated  cn  the  plana 
both  Ir j bio  ;=d  outside  of  tha  torer  in  order  that  -.oceaa  say  be 
ebt->.i=sv  tv  rho  interior  cr  exterior  of  the  buil-  jo.-  at  any  eleTation 
of  th'-  -'rt-.r  in  the  Inks.  The  intake  tower  will  be  aoceesible  only 
by  boat  and  ‘he  ladder  available  from  the  water  level  to  the  floor 
level  of  oho  super-structure  or  valve  operating  platform  level. 

The  Ccntraotor  shall  furnish  end  Install  the  floor  platee 
and  frames  for  hatchways  into  the  interior  of  the  intake  tower  as 
indicated  on.  the  plans.  These  shall  be  l/4  in.  checker  plats  hinged 
o over  a with  angle  iron  frames  and  painted  with  a bituminous  enamel 
whiah  will  be  hard  and  smooth  when  dry. 

All  ladder  rungs  sad  extension  stasis  and  guides  shall  be 
painted  with  a hard  bituminous  enamel  of  similar  quality. 

Steel  or  aluminum  framed  windows  with  double  strength  clear 
glass  set  In  putty  shall  be  furnished  *nA  in.t.n.^  ..  -v.—  — 
the  plans.  A wood  door  and  frame  of  tha  dissension  shown  not 
Isas  than  2-l/i  in.  thick  shall  be  furnished  end  Installed  as  shown 
on  the  plans  and  the  carpentry  work  and  painting  for  windows  and 
door  shall  be  in  aooordanoo  with  tha  specification*  for  this  type 
of  work,  as  desoribed  for  the  rens  water  pumping  station. 

pahttibg 

The  woodwork  and  metal  work  shall  be  painted  in  eeoordsnoe 
with  the  specifications  for  similar  items  under  the  raw  water  punping 
station.  Floor  stands  and  handles  shall  he  painted  two  ooata  of  a 
red  machinery  enamel. 

Tha  Wind  rum  swrt  door  shall  be  given  s pri-iin;  ooatsnd  two 
finished  ooata  of  dark  green  outside  gloss,  best  quality  lead  aai 
oil  deok  point. 

PITS  railctgs 

Furnish  and  install  the  1-1/2  in.  galvanised  steel  pipe  rail 
around  the  platform  of  the  ba loony  at  the  operating  floor  level  as 
indloated  cn  the  plans.  This  railing  shall  be  rigidly  anchored  to 
the  building  and  platform  as  shown  and  snail  be  of  welded  or  s orewed 
a ans traction.  After  installation  it  shall  be  given  two  coats  of 
aluminum  paint  as  desoribed  elsewhere  in  these  speolfloatlons. 
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. *”3  ?laas  indicate  a 3or.arete  oonduit  through  the  du  in- 

- ndsd  i .r  ccnveyin,-;  t.:«  flow  of  the  straiua  duria;,  conatruotlon  and 
'/";r  0\r4tr:"tlc»  -*  oot-rlata  this  conduit  will  provide  swans  for 
imt^ilin:;  tiia  raw  wator  J apply  aain  oonneoticn  bet-soon  the  intake 
;.OT;0r  ran  uX-ar.  i-'-T.pi-ig  station  a*  d««orib^-l  eioowtwro  in 

iooo  s-.ccii  .cations..  "ho  plana  indioato  tho  oonauruotion  of  a 
ro^iiorcca  oanaret-  slab  rrvor  whioh  ia  to  bo  oanatruotod  an  arohod 
3..aPad  runnol  sootior.ad  to  provide  tho  finished  oonduit.  Expansion 
joint j,  conauruoticn  Joints  and  rater  stop  collars  aro  required  for 

ars  ladio'l-8d  on  tbo  plana.  A special  soul  la  pro- 
yidod  bo ’arson  tho  tunnel  and  intaka  tower  aa  shown  on  tho  plana  Zd 
la  .o  bo  conaidarod  a part  of  tho  oanatruotion  of  tho  intake  tower 
and  no  separate  payment  will  bo  allowed  for  this  lion.  Ccnoroto  work, 
reinforcement,  roiaforolng  stool,  and  all  othor  dotaila  of  ooaatruo- 

Cf  lt9  00adult  ah»11  b*  ^ aocordanoo  with  tho  dotailod  apooifl- 
oationo  .or  oonaroto  and  concrete  material.  Tho  conoroto  shall  bo 
Claa#  A oonaroto. 

Alternate  Typo  Conduit  Conatmotioa 

. ' -S-****  f1***  " Aa  m Wltwraata  in'm. 

oonatruotian  indiootod  on  tho  plan  a proposal  la  requested  for  an 
aitornato  typo  of  oanatruntic®  consisting  of  a oonduit  78  in.  la- 
aido  diameter  ocmatnwtod  of  corrugatod  ourrod  sections  of  calvan- 
laod  atool  plato  proto-tod  with  a bituminous  coating  aa  horoiaafter 
dsacribod.  Where  di.phreme  ar  wator  atop  aollaro  aro  called  for  on 
tho  oonoroto  oondrit  ia  tho  orwat  that  tho  steel  plato  oonduit  U 
supplied,  then  tho  Contract  or  shall  oonatruot  tho  wator  atop  rings 
of  conoroto  around  tho  otool  plato  oonduit  in  tl»  stun  snnnor  as 
iadioatod  for  tho  oonoroto  oonduit  and  at  tbo  sane  intorral. 

..  u,  ***  at 991  “t*1  aoadult  ^ «ball  bo  aonotruotod  on  a 
thoroughly  oompaoted  sub- grad o and  tho  fill  urdor  and  around  tho 
oonduit  shall  bo  aonpaotod  with  pnouaatio  haanors  os  deaorlbod  olso- 
yhor*  U these  s pooXfToot i ana  and  partibular  attention  ihoJ.1  be  a-tvon 
to  aaspaotiag  tho  oorth  undor  and  against  tho  bottom  of  tho  oonduit 
in  order  to  proront  any  posoibility  of  seepago  along  tills  sootion  of 
conduit;* 


. JTh0  Plat®  aoBduit  «hall  oocaist  of  galvanised 

corrugated  aotal  platoo  shaped  to  form  a cylinder  and 

oentered  segmental  typo  struoture  of  tho  l«gth  indStS^tbe 

when  assembled  in  plaoo,  beginning  at  tho  intake  structure  and 

ting  in  the  outlet  manhole  of  tho  conduit.  ^dS^o/Se^S3*" 

covered  by  those  specifications  lo  78  in.  pip® 
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Pistes  shall  ocnsist  of  structural  units  of  galvanised  oorr> 
^attd  as :al.  Th a corrugation  shall  run  at  right  angles  to  the  longitu- 
dinal axis  of  tho  s cruotura  and  si-all  have  a pitoh  of  6 In.  with  a 
tol a;- ones  of  1/4  in.  and  a depth  of  1-3/4  in.  Single  plates  shall 
no:  — oro  than  "DO  lb:;.  The  joints  shall  be  capable  of  trana- 
nitt„ng  iho  t -rust  and  moment  through  the  joint. 

Tl.o  places  it  longitudinal  and  airoumforeutlal  saama  shall  be 
ccnru.  by  bolt:.  Join's  shall  bo  staggered  so  chat  not  more  than 
tlrsa  rl'-.ias  cone  tc  ;s-.hor  at  any  one  point.  All  parts  of  eaoh  plate 
shall  be  curved. 

The  platos  shall  be  manufactured  from  base  motals&de  by  the 
open  hoorth  prooeso  and  shall  oonform  in  ohamioal  properties  to  the 
requirement*  for  tho  puro  iron  seotian  o£  THE  CHEMICAL  COMPOS I TICS 
T.13L3  OF  THE  CURRENT  A.A.S.H.O.  SPECIFIC1H0BS  14-38  , 

Spelter  Coating 

A coating  of  prise  western  spelter  or  equal  shall  be  applied 
to  the  plates  by  the  hot-dip  process  at  the  mini-naan  rate  of  two  (2)  per 
•q.  ft.  of  double  exposed  surface. 

If  the  average  spelter  ooatlng  as  determined  from  the  re- 
quired aanplea  is  tag*  ttVia  th?  taiffynt  speoified  or  if  any  one 
specimen  shove  a deficiency  of  .20  (0.20)  ©uaoe  where  a two  (2)  ounce 
ooatlng  is  speoified  or  a defloienoy  of  .30  (0.30)  ounce  where  a 
three  (3)  ounce  ooatlng  is  speoified, the  lot  samp la  shall  be  rejeoted. 
Spelter  coating  shall  be  of  first  clase  o tanas ro la  1 quality  free  from 
injurious  defects,  auoh  aa  blister*,  flux,  said  uncoated  spots. 

Sampling 

For  testing  weight  and  spelter  ooeting  and  far  oassneroinl 
analysis  of  base  metal,  whan  required,  a sample  of  approedsmtely  three 
inches  square  or  a sample  of  equivalent  area  shall  be  out  from  one 
plate  in  eaoh  100  plates  of  a shipment  or  fraction  thereof. 

— - ~.~J.  Tn- 

Inspestions  ox  tnc  -•.xnrlal  snail  be  in  «. jaordnnso  wxtii 
A.  5.  3.  U.  Specif  loan?  one  j-  Vi  and  the  s pecif  i cations  for  SP-.-.H. 
b'CATIWO  shall  be  in  aocoraano-  with  jurront  A.A.S.IUO,  standard 
C-65  exoopt  as  hereinafter  nor  if lea. 

Certifiod  Analysis  And  Cuarantae 

The  manufacturer  of  the  base  metal  shall  fils  with  the  Engineers 
a oertifioate  setting  forth  the  name  or  orand  ox'  mjtal  to  be  furnished 
and  a typioal  analysis  stewing  tho  percentage  of  carbon,  smnganeet- . 
phosphorus,  sulphur,  sllioon,  and  oop per.  The  certif io^tea  shall  be 
jweru  to  Cor  the  manufacturer  by  a per  a on.  hoeing  lsgal  authority  to 
bind  the  ooapany. 
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Vi. a manufaot urer  ahftj.1  Lnoludo  in  the  certificate  a guarantoo 
prowidin thnb  all  zetal  Tumi  a hod  shall  oonform  1:0  requirements  for 
:r.ai  P'*  rdiouistr  br.t  3 natal,  shall  boar  a suitable  id  ant  if  lost  ion  brand 
jr  unrl: t rx  ’.ball  bs  roplAjod  rfithcut  ooot  to  ■tha  purohaaor  whan  not 
in  ooni'crt-ity  with  \ ia  spooiflod  analysis,  gauge,  jr  apoltar  0 eating, 
"ho  ccst  ;o  be  lini^jd  to  the  repiacecont  of  structural  plato  notorial 
■-r.iy,  an-  ti.o  guaror.uee  shall  bo  so  worded  as  to  reioaia  in  affoot  for 
a pcric:'  c£  :no  year  niter  oonpietion  01*  the  struoturo. 

£na_  brand-  _nd  ena-  'wtjad  only  shall  bo-  appr-ared  for  oaoh  kind 
of  ct  tstcl  fumla'.-.od  by  ar.ch  of  tha  aotual  annul’ aoturors  of  the 
base  :«  fcai. 

1 de  nt if 1 oat ion 

Platea  will  not  bo  aoooptod  unless  the  aotal  is  idsntiflod  by 
it  stamp  on  on  oh  plate  shewing: 

1*  Same  of  base  natal  manufacturer 

2.  Baas  of  brand  and  lrtrrf  of  base  natal 

3.  Gauge  number 

4.  Weight  of  spelter  aoatlng 

6*  Identifies tian  symbols  showing  (heat  number) 

(pot  number  ) 

The  Identifies  ttoc  brands  shall  he'  sg~?l£bed~that  wSen~^5e 
pipe  is  e rooted  the  identification  will  appear  on  the  inside  of  the 
struoturo. 

Gauge  Determination  and  Tolerance 

The  gauge  of  plates  shall  be  determined  by  weight  of  flat 
platea  before  corrugating.  Theoretical  weights  and  tolerances  shall 
be  as  follows,  based  an  U.  3.  Standard  Gauge  Measure  1 


Theoretical  Theoretical  Permissible  Variation 

Wt.  Before  Wt.  After  in  are.  wt.  of  lots 

OwiTwei  — Gal ’rani  ting — -{-in  oeroest) 

(lie.  per  (Lbs.  per  ' ~ 

Gauge  Sq,  Ft.  ) Sq,  Ft.)  Over Under 

3 10. CO  10.153  4 3 

Field  Inapootlcn  and  Aoooptanoe  of  Platea 

The  field  inspection  shall  be  ando  by  the  Engineers,  who  shall 
be  furnished  with  an  itomised  statement  by  the  aanufaoturor  of  the 
number  and  size  of  the  plates  in  each  shipment. 
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Saoh  plato  Included  in  a shipment  shall  Fully  meet  the  require- 
ments or  those  spooiflousione  and  paragraph  23  of  A.A.5.H.C.  3peoif  i- 
oatisna  E-30t  and  if  tronty-five  (25)  percent  of  the  platea  In  any 
Jhinnou*  fail  to  .cor  e tho  roquironenta , ;he  entire  shipment  .soy  j«  ro- 
juctad.  .in y plate  f (tiling  to  :aeet  the  jpeoif iontlcn  roquirenenta  or  an 
rhioh  tho  spelter  l.r.a  boon  bruised  or  braJcon  or  whioh  shews  dal’ective 
•nrlz. u.-s-':.ip,  will  uo  rejoated. 

3olt3 

The  bolts  and  nuts  for  aonneoting  platoa  shall  be  not  less 
than  tliroo-fourtha  (3/4)  inoh  in  diameter  and  shall  be  hot-dip  galwanised. 

Thu  throuda  shall  be  Aaorioon  national  Coarse  Throad  Series,  Class  2 fit. 

Tho  bolts  shall  bo  of  sufficient  length  to  extend  through  the  nut* 

Bolt  heeds  and  nuts  shall  be  desired  to  prowide  even  and 
uniform  bearing  an  the  bolted  surfaces  of  the  plates* 

The  finished  bolts  shall  asset  the  following  physioel  test 
requirements  i 

Minimum  tensile  strength  * * 110,000?  per  sq.  In* 

Minimal  sheer 80,000?  per  sq.  in. 

Mini  mas  reduction  of  area. 38  percent 

Brine  11  hardness  between  the  limits.  * * 241-288 


Fabrication 

(a)  Farming  and  Punching  Plates  - Bash,  plate  shall  be  ourred 
to  the  proper  radius  so  that  the  oross-seotianal  dimensions  of  the 
finished  structure  will  be  os  lndioeted  an  the  drawings  or  spoolfled* 

The  bolt  holss  shall  be  so  punched  that  ell  plates,  hawing  lUce  dimensions 
and  ourwature,  shell  be  lnter-ohongeebls • 

Bolt  holes  along  those  edges  af  the  plates  that  will  form 
longitudinal  seess  in  the  finished  structure  shall  be  staggered  in 
rows  two  (2)  inches  sport,  with  one  (1)  roe  in  the  wallsy  end  cm  (1) 
in  -the  orest  of  the  sarrugatlans.  Bolt  holss  along  those  edges  of  the 
plates  -shat  will  form  alroumferentlal  seams  In  the  finished  structure 
shell  provide  for~ a~boltr~Bp>olhg~oir not  more  then  t*el7e  (12)  inches. 

The  minimum  distance  from  oexrter  of  holes  to  the  edge  of  the  piste  shiLll 
be  ano  and  three-fourths  (1-3/4)  tines  the  diameter  of  the  bolt.  The 
diameter  of  the  bolt  holss  in  longitudinal  seams  shall  not  exoeed  tho 
diameter  of  the  bolt  by  more  than  ano— eighth  (l/8)  inoh. 

Design 

Physioel  Properties  of  Corrugated  Struotursl  Plates  - Each  cmnu- 
faoturer  of  corrugated  structural  plates  shall  furnish  data  sheets  showing 
the  physioel  properties  of  the  gauge  of  plates  and  the  Joint  design  to 
be  supplied  under  this  speolfioetian. 


. 

IV- 16 


r~'  — I 

THIS  PAGE  IS  BEST  QUAIITY  PRACTICABLE 
ERiOiM  CQPI  FURNISHED  TO  J)DC  - 

Tha  thlolcneaa  of  all  plates  shall  ba  auffiolant  to  withstand, 
an.cutaide  crushing  load  from  the  compacted  fill  cf  tha  dam  of  3,000 
pourds  er  aq,  ft.  of  oxrorior  surface  of  tho  conduit. 

Slnialnous  Protection 

if  ter  thi  plata3  have  bean  fabricated  and  galvanised,  they 
shall  b : riven  a s.iop  application  of  bituminous  material  la  aooordanoe  ?/l-;h 
Public  .icada  Adaiaiatrati >n  Speoif loation  F P-41,  Item  255.  Any  surfaoes 
ioaEgsd  bofero  occpletion  and  acceptance  of  the  ooaiuit  shell  be  re— 

finished  'without  a oat  send  pinned  In  fir  ab-c  Ions  condition.  A a oat  of 

bituminous  protection  shell  be  applied  to  the  surfaces  in  oontaot  with 
eo’cfc  otter  before  uccocbiy.  All  bolts  shell  be  carefully  coated  with  the 
oitvninjua  coating  naterinl  *f ter  assembly. 

CGHDUIT  CUTLET  Stf-SSOLS 

The  oantraotor  for  Projeot  Ho.  5 shell  oanatruat  the  outlet 
manhole  for  the  oonduit  us  shorn  an  the  plena  providing  the  b— iqk 
partitions  a*  ladloeted. 

Plffi  TBROUGE  TSTK  tun 

The  oust  Iran  pipe  through  the  will  be  furnished  i n. 
stalled  under  the  oun tract  for  tha  ror  water  pumping  station. 

atAPARATlUI  UK  smimr~ 

If  solid  rook  exoaTatiaa  is  encountered  in  sufficient  quantity 
and  area  in  any  part  of  tha  spillway,  tha  rock  will  he  excavated  to  the 
finished  surface  of  tha  spillway  to  within  pins  or  ■<«««■  0.28  of  a foot 
of  tha  elevation,  shown  an  the  plane  end  no  eanereta  pavement  will  be 
required  for  suoh  area. . Teat  excavations  have  not  indicated  any  rook 
in  euffioient  quantity  or  strength  to  Justify  its  use  as  a foundation 
anterial  or  as  a surface  far  the  spillway  or  oenal. 

SFILUTAT  AHD  SPILUTAT  CAHAL 

Excavation  for  the  spillway  and  canal  will  be  as  described  above 

and  tha  entire  araac  of  th«  "f  -tA‘*  sp^m-wy  ami  a-'—'!  .~4  aldewalla  

shall  bo  pavad  with  Class  "A"  concrete  to  the  limits  shown  an  the  plans 
and  in  no a or dance  with  tha  details  thereof. 

Expansion  Joints  shall  be  provided  in  the  oancrete  p* recent 
and  walls  as  indicated  on  the  plans,  whioh  will  consist  of  joints 
containing  expansion  fait  of  asphalt  and  the  Joints  shall  be  equipped 
with  dtwnsls,  one  and  of  which  will  be  anchored  in  the  oonorete  slab 
and  the  other  shall  bo  seated  with  asphalt  or  wrapped  with  asphalt 
paper  in.  order  to  provide  horltontal  movement  of  the  slab  without  dis- 
tortion of  the  general  aurfaos  of  the  exposed  oonorete  at  the  Joint- 
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The-  entire  foundation  Cor  the  dam  shall  oo  thoroughly  cleaned 


and  *.11  loose  rook,  oarth,  or;;cnio  matter,  dobrls,  and  foroigi  mercer 
ohalr  bo  removed  i'rcn  tho  entire  foundation  before  any  compacted  fill 
1j  placed  thereon,  cr  any  oonorete  la  poured  In  ocunaotion  with  the 
cpllliiT.y  section  o;ual,  cr  tho  latoJoe  tower. 

SicoavuticL.  for  the  pipe  oonduit  under  the  dan  shall  be  to 
;ho  linos  ard  grader  given  on  tho  plans  and  If  concrete  oollare  are 
rsedj.  t;  3 aqaoreto  rhall  bo  poured  an  s thoroughly  coispaoted  and  stable 
foundation  either  01  rod:  or  eorth,aa  the  case  say  be,  to  obtain  the 
line  a and  grades  given.  -iny  earth  baolrfill  under  the  oonduit  shall  be 
compacted  as  hereinafter  required  for  oompaeted  earth  fills. 

PTZP/JJ-.i’lC:!  OF  FOtn^  .'.TICIT  TOPSa,  CLASS  "C"  BALLAST 

•There  Claes  "C"  ballast  rests  on  original  ground,  the  original 
ground  shall  be  scarified  to  a depth  of  not  leee  than  3 in.  with  rooters 
pulled  by  arawler  type  treat or. 

The  Contractor  eball  then  oompeot  the  sub grade  to  support  the 
Class  "C"  ballast  at  optimum  moisture  oontent  to  a density  of  not  less 
than  96>  a a compared  to  tbs  density  of  tbs  seas  material  when  tested  in 
cooordonoe  with,  tha  /-ASHOT- 99,  using  sheep  foot  rollers  applying  a 
pressure  ef  not  less  than  800  lbs*  per  sq.  in*  or  other  type  of  approved 


I 4 for  any  reason*  ths  base  or  foundation  under  the  Class  "C" 
material  is  not  lamedlately  core  red  by  ths  Class  "C*  ballast,  and  the 
foundation  has  beoaas  out  or  rough  it  shall  be  rerolled  in  aoeerdanee 
with  ths  above  requirements  unless  soft  spots  or  mud  holss  have  developed. 
In  which  ease  this  soft  sate  rial  shall  be  either  removed  or  e ore  red 
with  a dry  material  which  shall  be  rolled  into  the  soft  material  until 
it  has  cocpaated  in  aoaordsnse  with  the  above  requirements* 


la  all  plaoes  inaccessible  to  the  rolling  compacting  equipment 
and  espeoially  against  the  sides  of  the  oonduit  through  the  dam,  power 
driven  compaotlng  equipment  consisting  of  pasunatio  tampers  or  similar 
approved  equipment  a hall  be  used  to  obtain  the  nsaesaary  compaction 
bottregrtinf  the  foundation"  and  against  tha  surfaces  of  the  conduit* 
Pneumatic  temping  equipment  shall  be  used  for  compaotlng  tbs  fill  over 
top  of  ths  oonduit  for  a depth  of  at  least  1Z  in.  or  until  ths  felling 
compacting  equipment  oan  be  safely  acved  over  the  conduit  without 
damaging  or  displacing  same* 


If  sandy  material,  loam,  or  other  unstable  eoil  or  porous 
material  is  encountered  under  any  taction  of  the  dam,  the  sane  shall 
be  removed  and  replaced  with  suitable  material  approved  by  the  Engineers . 
•Any  replaoemont  material  shall  be  compacted  in  aooordanoe  with  the 
above  requirements* 
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CLASSIFICATION  OP  HAITHTAf. 


. . , , P19  to  ba  incorporated  into  tha  ^anJcnect  for  tha 

dam  bo  at  follow* » M 

Cla3«  "A"  Clay  Joro 

T'“i»  =atorUl  entitled  CU„  "a"  clay  core  shall  bo  used  for 

*t!-T11:in2<^~i:Jr'ri0Ua  a0SE?ac>8d  olay  «®r*  Of  tha  boot  quality  of 
ato.ial  available  to  provide  a watertight  out  off  ooro  to  prevent  ^mxar 

tfcrouSh  tha  aaa.  Tala  material  will  oonaiat  of  tha  neat  suit- 

arol  T?T,  tu"  *?  thB‘ *orrwr  ?**  «*  t0  bo  obtained  from  u 

“ I 3 ?l4E3  M S*Mri1  b°rrow  Pit  area.  Thi.  material 
ocou.8  for  tho  Mat  part  bolow  tha  level  of  tha  top  .oil  for  . depth 

• S^aaral  aorthweat  diraotioa  from  tha  dam.  If 
uffioioat  Claas  A antorial  1.  encountered,  it  nay  ba  uaad  in  all 
other  sootioaa  of  the  dam.  but  auffioioat  Claao  "A*  olay  a ora  mSrial 
TtL*  f?  lt  U U88d  131  ••cti0“  other  thZ  indicated. 

srit  S al^d"  fL*!!^7  rr!£k^1'‘*  r*d  ^ oolor»  relatively  free  of 

»ad  will  probably  ooour  la  suoh  oondltion  that  it.  moisture 

oSi2  if  )*•  ®f*4a“  nocture  content  for  sandman  oco- 

paotioa  if  used  directly  froa  it.  original  location  in  tha  borrow  pit. 

Claes  "3"  Ballast 

Class  "B*  ballast  will  oonaiat  of  tha  seocod  grade  olaw 
tom  tha  saaa  bwrow  pits  as  daaoribed  for  thl 
V»  oia/  oora  matarial,  and  will  probably  ooour  both  above  and 

ClilT  Clar*  A **  ita  location.  If  surplua 

Class  A or  Class  *B  materials  are  eno  Wintered,  they  my  beuaed  in 

°f  ® ballast,  but  it  oust  be  data  reined  that 

•uffioiao*  claas  A and  Class  "B"  mtarial  are  available  for  tha  uaa 
oallad  for  bafore  it  ia  used  in  plaoe  of  tha  Claaa  "C*  material. 

. „ ^ "B"  ballast  will  oonaiat  of  olay  which  may  not 

ba  equally  plaatio  or  workable  as  oenparad  to  tha  Claaa  "a"  notarial 

f «<■  t L 

reS  aw  n°  aaJ*  18  ,8adjr*  lo*®»  «•  diaintagrata d 

"^balWt^  10088  pcrou*  a*t*r1*1  *°  be  inoorporatad  in  theClaaa 

Claaa  "C*  Ballast 

*b*  Claaa  "C"  ballast  will  oanslst  of  any  surplua  Claaa  "A* 

" r -si;1*! — u w.«m„.n Lrjriibu 

then  the  Class  C aatorlal  may  oonaiat  of  aalaotad  original  depoe’ta 
of  jaad  olay  aaterial  or  clays  whose  plaatioity  and  worLbllitv^a 
inferior  to  tha  Class  "A"  or  tha  Class  "S'  aaterial.  ^ lr’ 
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The  exposed  s-orfaoss  cf  the  Class  '’C*  tallest  sootier  my 
ocneist  cf  * layer  of  approxisn'jsiy  56  la.  of  • t-rmy  loan  or  top  toll 
a**erial  free  from  excessive  or  bully  orjvaio  tetter  Siaoe  tais 
exposed  area  la  to  be  aeeded  end  plaatad  la  »raas  cr  sultsble  ccver 
orope  for  protection  a^nlast  erosion  xnd  deterioration  of  we  expoeeo 
surface . 

30:-?.q7  FITS 

Eoproy  pita  nfi11  Pa  tut  o-a  a«teebie  ■_!  udffa  ln~grfrr~~to  obtain 
the  material  la  a convenient  tenner  ann  select  the  q’lalivy  of  the 
aate rial  aa  aeoesaary  for  the  o ona true ticn  and  provide  for  the  removal 
of  the  stratified  Japoaita  of  slay  of  various  type#  neceasary  for  the 
various  sections  of  the  d an*  Harrow  pits  will  be  oonf issd  to  areas 
approved  or  reoanmended  by  th#  Engineers.  The  most  suitable  ares  is 
indicated  by  the  plans  end  entitled  General  Borrow  Pit  Ares. 

All  vegetation  such  ex  trees,  heavy  growths  of  grass,  weeds, 
underbrush,  heavy  sod,  decayed  organic  matter,  rubbish  ami  say  other 
unsuitable  material  ooourring  in  the  areas  from  which  borrow  material 
is  to  be  tatam  shell  be  eealped  or  otherwise  removed  before  the 
exoavati<a  for  the  cobankmnt  nets  rial  is  started,  and  in  no  oase 
ahall  suoh  oh  Jeeti enable  material  be-  allowed  or  Incorporated  in  cr 
Wider  the  esfcankmenw  of  the  dan.  The  borrow  pita  ahell  be  cleared 
In  aooordanee  with  lbs  specifications  for  clearing  before  the  initial 
arose  aaattnma  see  tehee  for  tfaar  trorruw  pit  a teal — The  Contractor 
•hell  perform  the  work  required  under  these  sections  end  stmll  notify 
the  Engineers  sufficiently  in  advance  of  the  opening  at  any  borrow  pit 
•o  that  eraes-eeotiooel  elevation#  and  sees  urea#  ate  of  the  undisturbed 
•wfeoee  of  eooepteble  weterials  my  be  taken.  The  Contractor  shell 
provide  the  necessary  assistance,  mteriels  sad  ocaaoa  labor  for 
assisting  the  Engineers  lepresetrtative*  in  these  cross  section 

elevations  ae  celled  for  under  appropriate  heeding*  of  these  specifi- 
cation# and  far  opening  test  aolee  for  exploring  the  extent  of  the 
borror  pit  areas  before  borrowing  begins.  Cross  aeotlo aa  have  been 
taken  over  the  entire  area  of  the  dam  and  spillway  sections  and  a am 
of  the  are*  from  which  borrow  mterial  is  to  be  taken,  but  it  is 
prohabla  that  this  area  will  be  extended  and  the  above  conditions 
shell  apply. 

The  waste  eeteriel  from  the  borrow  pit  consisting  of  the  top 
soil,  sod,  or  other  unstable  inter isl  shell  be  moved  out  of  the  way 
of  the  excavation  operations  and  depositied  la  a Banner  aatiafaaiory  to 
thm  Engineers,  After  the  aatsrial  is  moved,  this  mterial  my  be  re- 
distributed ever  the  exoavated  areas  in  a satisfactory  mnner  approved 
by  the  Engineers  in  order  that  the  ainisnan  verve  cent  of  mterial  my 
be  obtained.  After  the  completion  of  the  exoavetian,  the  borrow  pi* 
shell  be  left  in  suoh  msnsr  the*  depros«ion*  or  low  plsoss  in  which 
water  say  oollsot  are  eliminated  and  sstisfaotory  drainage  provided  for 
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tfc*  tartars  tm.  Tbs  alopoa  shall  bo  loft  la  a naat  cad  atUfirtary 
■azmar  la  ordsr  to  promt  aroolcau  ttrtarlal  rhioh  oaa  bo  bwasd  suah 
u traoa  or  atuapa  shall  bo  pilad  and  buraad  at  oaoraaiast  points* 

Satisfactory  aatarial  at  pro par  olaaalfloaticar  talots  fro* 
tho  sxoaratlca  for  tha  foundation  of  tb*  daa  say  ba  uaad  la  tba  Qaaa  * C" 
hall  art  sootlaa  if  tana  o oaf  ora*  to  tha  raqnlr  stufc  a tor  Claaa  *C* 
Ballast.  Tha  aatariala  talnaa  fro*  tha  ssoaratiaas  for  tba  spillmy 
oaaal  Bay  ho  uaad  la  tha  rarloua  sections  of  tha  daa  vharo  it  oaaforaa 
to  tha  raapaotlTa  raquiraaaata  for  the  aatarlal  olaaaifiaatiaa  far  ahioh 
it  la  intandod  to  b«  incorporated  Into  tha  daa* 


iftor  tha  foondatlon  has  boa*  prepared  aa  daaoribad  abort, 
ocnpaotad  aarth  fllla  a ha.  11  ba  plaoad  on  all  aeoticBa  of  tha  — 1 
of  tha  daa* 


Any  aabaakaanta  of  tha  daa*  regard!#**  of  typo,  that  ia  Claaa 
WA*  olay  oar*,  Claaa  *8*  ballast,  or  Claaa  *C*  ballast,  ahall  ba  plaoad 
la  layara  not  to  txnatd  8 la*  la  looao  dapth  aad  rollad  with  a sheep 
foot  •^fpa  of  rollar  or  approval  eqriipcant  providing  a toqpaotlnc 
praaaara  of  sot  laaa  tbaa  tOOlba*  p*v  aq.  la*  Tba  aatarlal  shall  ba 
•prsad  la  a oontlaooos  layar  over  theeatare  torfao*  of  tba  raapartira 
iliim  of  Mtatenti  tht: wwMdfat  Xiyw  in  bnu^tfc  vp  1a 

«d*r  thattha  aoxt—  oo^aottaa aay  ba  obtained.  This  wterlal  ahall 
ba  aqagaotad  at  optimi*  ■olaturo/ecnteat  to  a density  ,of  not  laaa  tbaa 
M£ds  oaapazad  to  the  density  at  tba  aaaa  aatarlal  arbaa  taatad  la 


shall  bo  taqpaahail  by  anftioienb 
it  is  no*  «et  or  displaced  hy\tb* 


da  aldat  ht 
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Zha  halo  will  than,  ha  f Iliad  with  dry  land  of  known  looaa  weight  par 
°u*  ft*  and  the  Toluma  of  tha  hols  oooputsd*  Tha  dry  weight  par 
on*  ft*  and  tha  par  aoat  gorapaotiaa  will  ba  data  rained  u f ollowa  i 

Dry  might  par  onbia  foot  equals 

■Tat  wairiit  par  ou*  ft.  x 100 

100  + aoiatnra  oontsat 

Sroact  aanpaotlcn  sqnals 

Dry  might  par  on*  ft*  x 100 

Vtximmk  dry  waight  par  ou*  ft*  froo  laboratory  ourra 

Zha  arpoaod  tnrfaaaa  of  oonpaotad  aarth  flllad  arfjaataasst  aball 
aonfora  to  dlasaalao.  shows  on  tha  plana  tad  shall  ba  orowaad  or  alopad 
aa  ' indioatad*  During  oauatnwtlm  tha  artoank— at  shall  ba  slapad  or 
graded  infflo lastly  to  throw  tha  rainfall  and  mnoff  to  tha  ovtsids  of 
tha  dan  la  ardor  to  promt  tha  feraatlaa  of  soft  spats  ar  and 
within  tha  oabanknonh.  snrfaaas*^ 

Zha  Cwitrmotor  shall  ata  raaaooabla  oara  to  nlalxLss  trwklac 
and  ratting  and.  shall  fill.  aaL  rsroll,  all  trmofcs  and.  rota* 

- ftr  stfiaiihinagfawwnd  flYTo  ihoVl  .t  *pp*—r*H 

ntaly  optlisa  aolatar*  son  boat*  Jhtsrlal  whloh  doas  not  oantaln 
snfflolonk  adatnra  to  saacsotla.  aasordanas  with  tha  apsslflsd  rw- 
qoiTansnts  shall  ba  sprtaklad  wlth.  watar  aa  dlraotad  by  tha  togiaw-.rs. 
Ifctarinl*  aaatalafajg:  anaaao  nolatorar  shall  ha  psrdttad  to  dry  to  tha 

organa  sad  hoao  Lhasa  shall  ho saallablo  a*  all  ttaaa'to^^rorlda^w 
naaaaaar7  aolatao  nhss  raqalcaC*. 

Zho  mt  of  handling.  *!'■— Pa^*m)  oo^utiagf  ta4 

all  othar  work  of  fansiag  odbaafcaashs  as  spsalflad  ha  in 

tha  mit  prloo  naaad  is  tha  propoaal  for  regular  axoarmtion* 

MsiamBMEaro  aid  amsre 

Mrthod  of  Maaonraasat 


Zha  yards ga  for  axoaratlaa  to  ba  paid  for  shall  ba  tha  yardage 
aaaanrad  la  tha  original  posltlm  ly  tba  nathod  of  aTsrags  and  areas  of 

soeaptsbly  axaswotad  so  baraia  abort  dasorlhad  sal  as  datoradasd 
hy  final  oroas  station.  upon  ocwplation  and  saeaptanaa  of  ttui  work. 
Ifcaanraoant  of  tha  oroaa  stations  will  ba  by  naans  of  planlwtsrs  froo 
tha  plettad  oroaa  stations* 
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Baa  la  of  Phyant 

Sw  yards  of  sxoaTaticn  naaaurod  as  abort*  prorldad  aball  b« 
paid  for  at  tha  o entrant  unit  prloa  par  ou.  yd.  bid  for  this  work,  whioh 
prloa  and  payment  aball  oasetitute  compensation  for  stripping*  grubbing 
remorsl  of  top  soil*  axoovablngj  hauling  first  1000  ft.  (and  azoapt 
osar  haul 'l.  formation  and  aampaotloa  of  embankment.  oompaotlon  of  sub- 
sides in  outs,  preparation  of  subgrades.  finishing  sabsnkment*,  slopes, 
ditches,  oxoaxatlaa  of  borrow  pita  and  ohaxmels,  disposal  of  aurplua 
aatarial  ar»d_fjiraiahlnr  of  all  labor,  aauiwaart  tools,  aial  iaaliiagtals 
naoeaaary  to  complete  tha  abonra  work  in  aooardanoa  with  tha  plans  and 
spaaiflaatloBa.  not  covered  by  othar  unit  prloaa. 

Saplsaaasnt  of  top  soil  azoapt  on  •urfaoes  of  tha  dan  shall 
ba  paid  for  at  tha  unit  prloa  aliased  far  grading*  excavation,  and 
•onpaotlon  whan  ao  ordarad  by  tha  Engineers . 

Overhaul  aball  ba  sltn— if  for  aaoh  alia  1 amant 

bayoad  tha  flrat  1800  ft*  Payment  ahavi  not  ba  aada  for  haul  laaa 
■tauiailV dlstsnno  to- ba  allowad  for  overhaul  shall  ba 

. haul  to  tha  appraadmatn.  oastar  of  tbs  horror  pit  froafwh^^aosh**^* 
ovarbaol  ia  aada*  ^layaaab  aball  ba  aada  an  a oubia  yard  basis  par 
adt  overbaal  diatanoe  measured  aooordis*  to  tha  pmxnst  aazfcitlod 
5Xsthod  of  lfcMur««rt-.,*o  ovwrtanlwlll  bo  allMf?«y  metartal 
.taksm  frrwi  «TypsstsfthsH80unda»y_sau.lad  nlsaglflgTdr  ian  acnsraet. 

I ■ ^ uadi  shall  ba  aada  at  tha 

in  ttr  sxpooa£  nfinac  a C tb*  dan.  as  daoarlhad.  shown  fas^w  Olaaa  *C* 
tallaat  ereewillaek  bo  paldt  fee^axoapt  aa  amisiaMim  wsad  ia  tha 
jmtmakama**,  an-ttdn.tap^anUrttwoadrahall  ba-  plaoad  aa  it  ia  «*- 
eaoaftexmd  is  thmaxsewmtlcR  aaC  ia  aaaordaaoa  with  the  progrwaa  of  tha 
iwaplshi  aafc  aadH»h<  'a^aafaaai*  Burahandliag  of  ttda  top  soil 
is  szps stall  sat  will  not  ba-  pail  for  a*  rehandled  aatarial.  Msaaiu  a 
asek  for  payment  for  rahamdHeg.  aball  ba  aada  of  tha  top  toll,  stock 
pUaa  aa  plaoad  by  tha  Contractor  sad  quantity  shall  ba  ac^uted  by 
tha  arthod  aa  sat  forth,  abona* 

W-J‘ — rr  i ii  j * ii  1 1 I fTfimg  mm  furs  fnr’ the  sa£ankant  —y 

ba  ohtaiaad  from  the  straaa  at  tha  job  alto  and  appliad  to  tha  swrftaaa 
ta  ba  kaatad  with- tha  watsr  by  suitable  aaans.  lo  additional  pay  nub 
shall  be  prowldad  for  sprinkling  or  watering  tha  aurfaoas  la  ardor  to 
obtain  tha  optisaa  aolaturs  ooubaut. 

arp-aap 


there  rip-rap  la  shown  is  oonaeotion  with  ths  upstream  faoa 
of  tha  dam  or  othar  area*,  it  shall  oonalat  of  hard  rook  In  slsoa  largsr 
than  4 inobaa*  tha  atcta  will  ba  fumiahad  frwa  of  ahargs  at  tha 
quarry  oparatad  by  tbs  City  of  Surtinarllls.  tbs  Contractor  shall 
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prvrlds  handling  ud  transporting  at  his  m expense*  The  up  par 
•ad  l^or  lino*  of  the  edge  of  the  ri^rapped  are*  of  the  upstream 
faoe  of  tha  dam  shall  ha  reasonably  true  to  lime*  Tha  atoms  my  be 
dumped  frca  tha  trvok  dlreotly  co  tha  fa oa  of  the  A*m  ud  amy  ba 
band  plaoed  Is  a protective  mat  to  within  plus  or  ^ mi*  two  inches 
of  tha  12-  Inch  depth  oalled  for*  As  alternate  vhloh  tha  Contractor 
nmy  elect  If  ha  a o do* ires  consists  of  *lw  altv.reu  ■■  nnT 

dumped  fr^_J;ha  raMilae  la.  a layer  u?  more  Ireagulmr  depth  where  is 
tha  depth  of  tha  atoaa  suet  ba  within  plus  or  3 of  jj 

laoh  are  rage  depth  In  lieu  of  tha  12  inah  plaoed  atcoa.  In 


either  aathad  of  placing,  tha  Contractor  shell  te ire  oare  to  provide 
a thoroughly  a or* red  aroa  free  of  oonapiouooa  voids* 


of  tha  aquar*  yards 


. r-  listing  of  a wood  bwming 

ahaliba  preridad.fartha  tsagwcary  atfio*.  The  offloa  ahall 
a floor  of  - woodr  or  other  aaoeptabie  netariaJU  it  ahall  alaa 
•■.**•*:  ♦•M*-**  plai»i-ahalf  4 ft*  by.  5 ft*  in  area,  together 
wltifc.  anwaiSadorr  and  one'  door*. 


below,  the  dam  at  m point  approved  by  the 


>■  8 shall  also  proride  one 
of  tha  Virginia  State 

Inspector,  and  loaated 


plans*. 


propoeal  1*  to  bo  based  on  the  additional  ooat  of  the  1 

oar* taker*  cottage  over  tha  ooat  of  tha  temporary  field  offlea  and 
privy  far  the  Engineer*  use  and  the  ccaxtraator'c  temporary  offloa 
store  house* 


Rip-rap  will  bo  paid  for  cb.  tha  basis 
accepted  by  the  Engineer*  based  ccl  horUcatal 

CAHKTAgEHS  COTTKZ  FCB  CC8TSACTCB3  FIELD  dm  Ot 

. ..  T’  Ota'  CoBtraotar  f or-  thm  4am  as  severed  by  ft-otaof  So*  0 shall 
provide  at  tha. dam  site  atuBoraxy  field  offloa  for  tha 
having, a floor- aresT of: » iawhlah  plana, 


'•  few  Project  Wo*  S ia  also  required  to  submit 
r'o  oottage  a a shorn  by  aoheme  A of 
This  oaretabnrfi  oottase  sill  serve  i« 

. field  office  and  privy  sad  tha  additional  spaoe 
weald  ba  availabla  for  the  uea  of  tha  Ccmtraotor  in  of  his 

tesyorery  field,  offloa  and  store  boose  at  tha  dua.  Tha  Cmrtraotcr's 


Tha  oare taker's  aottags harainafber called  the  oottags  «k»vi 
ba  aane  trial  feed  of  cinder  block  an  concrete  foundaticam.  The  coco  rate 
•hall  be  Claaa  V.  Tha  floor  shall  bo  Class  'A*  concrete  aad 
finished  and  daoaa*  Concrete  work  shall  ba  In  aooordaaaa  with 
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requlreasa&s  for  "ocnorete"  acntaiaed  alswwhsre  la  thaoe  specifications. 

Ciadar  blocks  and  1 Antals  sad  o oas true t ion  shall  oanf orn  to 
the  roquirensate  for  this  olaaa  of  work  aa  described  alsewhsre  la 
thsso  specifications* 

The  roof  shall  ocnaiat  of  timber  trusses  of  37  P.  I.  3* 

Claaa  "3*  or  bettsr  dry  lumbar,  wood  Shaath lug  and  asphalt  odnsral 
•urfaoed  shinglaa. 

The  sail  lag  shall  b«  oosrpoaad  of  1/2"  plywood  or  3/4*  oalotsac 
or  whita  fir,  is  had  piaster  board  at  least  l/2  laoh  thick* 

. Windows  shall  ba  atael  oascnent  type,  with  single  strength 
olaer  glass  set  la  putty* 

Doors  and  fraasa  a hall  be  of  wood  and  of  the  also  sad  type 
shun  onrtba-  plana*  Doors  andwindoes  shall  be  fitted  with  approved 
handlee,  knobs,  and  looking  darrioea*  Outalda  dqors  shall #hawe 
oy Linder  looks*. 

All'  the  carpentry  work  far  doors  shall  ocnf era  to  the 
apoolfl nation*  for  this,  type-  of  - work  deserlbed  under  the  Saw  Water 
Panping  ataldoa*  speqtfloatloBs^ 

<..•  r ~>H  ggWB  tooawafk.  BB  adtal  shall  oe  patateo  aa  aesenoW 
uodor  "Rs luting  of , the  Hear  Water  Punping  Station  specifications . 

>th*r  cottage  shall  laalade  eonplebely  Installed  one  lavatory 
Standard  Sanitary  Co«qmnyIa*.?4M5  2Z  *3evwrly*  or  equal,  equipped 
wlldk  ecnpreeel*  fsaoets^rubber  drala-  plog  end  trap,  and  one  water 
aloeet  Standard. Sanitary-  Gasp mqr  T UMTS  "Modernas"  or  equal,  with 
east  iron,  enameled  oloeet  tank  R 8400  end  valves  and  fittings  and 
white'ahnroh!*  seat,  and  outer*  Wate^  ahall  he  galvanised  iron 

and  the  drain  liar  from  the  shore  fitting  a future  shower  bath,anu 
kitchen  sink  shall  be  ocnnacted  to  the  septle  tank  eovered  by  the  Saw 
Water  Poaping  Station,  ooufcraot*  Thar  Contra otor  for  the  eottage  shall 
alee  rough  In  for  the  supply  and  drainage  fittings  far  the  shower  bath 
and,  kltohan  a*"**  leaving  the  ocnaaotjons  pluggsd  at  the  floor  or  eel  ? 
line*  Plush  lag  shall  be  In  aooardanae  with  standard  practice  and  as 
approved  by  the  Engineers*  The  water  supply  shall  be  brought  by  the 
Contractor,  for  the  cottage,  fr on  the  raw  water  puaping  station 
corns stla  supply  filtered  mter  system*  This  supply  shall  be  3/4 
laoh  galvanised  steel  pipe  run.  18*  underground. 

The  eleetrls  work  shall  be  done  as  shown  an  ths  plans  and  la 
accordance  with  the  Wttional  gleotrlo  Code.  The  wiring  ahall  be  run  In 
rigid  galvanised  wetallio  oaadult.  Qalvosised  iron  gutters  and  down 
spouts  shall  be  furnished  as  shown* 
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lo  Interior  plastering  la  required  exoept  bath  room  whloh  shall 
b«  plastered  with  Keene  oement  a Booth  finished  p lasts:*.  Cinder  block 
walla  will  not  bo  painted. 

Upon  oarplatlaa  of  tha  entire  project,  the  Contractor  (ball 
thoroughly  olaaa  up  tha  oottaga  and  preaises. 

smrotQ  >MTi  pumrTwn 

3oil_grapftr*»-*  >*•"  ^eedlag- 

Greding  and  eabankaeut  work  (ball  bo  aamplatod  before  seeding 
operations  are  oonaanoed*  Those  operations  o ana  is  ting  of  grading  and 
emhwgfrnnata  whlob  shall  leave  tbs  surf aoe  f to  within  plus  or 

nlrroe  *2  of  a ft.  of  the  aurfaoe  ladloated  by  the  plans  and  shall  be 
left  In  a neat  and  nnif ona  appearance  before  the  seeding  operations 
are  ocansnoed. 

8 oil  preparation  ant  seeding  and  ralated  item  neoassary 
to.  ocaplete  tfao  worth  shook.  or  speolfled  are  a part  of  'this  contract 
and  coil  preparation  and  seeding  and  related  Itsas  will  be  paid  for 
at  the  contract  alt  prior  and  In  the  prcpooal. 

•i  *ee'  ^raaratlaa5'whloh  Inolajee  grading  and  other  operations 
to  be  oo^Lrbed  bef  ere  work  of  soil  preparation  and  heading  — i — - 1 t * i 

* 1>  -a* * <r  - 

< *he  top  soil  shall  to  reasonably  oloened  of  plants,  roots, 
staasc.' and  other  extraneous  natter*  Top  sell  shall  be  spread  on  the 
site  or  moved,  as  directed*;  The.  areas  to  be  prepared  and  seeded  shall 
tnolwda  all  expoeed  rurfaeee  of  the  te  exoept  that  severed  by  riprap 
sad  belor  the  elevation  82*  on  the  qpwtroan,  rurfaoo  of  the  dasu  Zt 
shall  alao  lnolndo  an  ncrshs  between  the  dsn  sal  the  ****•>  and  the 
sor faces  adjacent  to  the  oanal  wtdoh  are  distorted  by  elearlag  or 
grading  la  oonosotlon  with,  the  obstruction  of  the  oaol.  alee  the 
areas  adjacent  to  the  wlngr  of  the  dsoa  and  areas!  the  raw  water  pok- 
ing station  eat  not  severed  by  the  building  or  by  the  cottage,  reads, 
walks*  or  other  surfaced  areas. 

dll  areas  shall  be>  treated  »t  9A.\>,m  a*  I.cqq 

sq.  ftv  uf  surfrec  With  a o<— relal  fertiliser.  Sash  fertiliser 
shell  be  stw^ossit  by  weight  af  fire  per  oest  nitrogen,  ten  per  oent 
of  phcepharlo  acid,  sad  fire  per  oent  of  potash.  Twenty  per  oent  of 
the  total  nitrogen  mart  be  3 erived  fra  orgsnlo  arterial.  The  fsrti^> 
llsy  shall  be  the  produot  of  a reputable  Manufacturer  and  tags  sort 
be  furnished  shoring  the  ■exnxfaoturer's  goaranteed  amlyala. 

The  fertiliser  shall  be  applied  at  least  tan  (10 ) lave  before 
the  lan  la  planted  and  raked  Into  the  top  2 lashes  <rf  the  surface. 
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Tha  ir«u  ahall  ba  a— dad  at  • rata  of  S lbs*  par  1,000 
aq«  ft*  of  Inn  am  with  a Inn  alxturo  oonpoaad  by  vslght  of  BCft 
Pom  prataaaia  (ZentuoJqr  Blua  draaa),  4££  Ftrannlal  Sya  (lollun  paranr 
and  & Dvtoh  ffhlta  Clovar*  Tha  oaad  ahnll  ba  troth  and  altar,  and 
nay  ba  slxad  by  approrad  aathod  on  tha  alta  or  by  tha  dsalsr*  Tha 
Contractor  aball  furnish  tha  daalar'a  guaranteed  ata  tenant  of  per*- 
oaarbaga  of  parity  and  gemination  of  aaah  rarlety,  and  If  nixad  by 
tha  daalar  shall  furniah  of  ***  acirninaltl  na  if  H|»  mliUTTa 

Tha  laun  jaaU  SSaja  oaeforai  bo  tha  following  nlnlwrai  poroantagas  of 
parity  and  garni  nation. 


Far  Cant 


Ooralnatlan  Por  Cant 


tlua  Graaa  tt*  Mrf 

teraxaial  Sya  M {C  M9( 

Dutoh  White  Clorsr  9&  ft * 

Tha  aaad  ahall  ba  town  evenly  and  lightly  rated  into  tha 
©round  aftar  which  tha  ground  ahall  ba  aanpaatad  and  thoroughly  wattad 
with  a flaw  spray* 


-BJnratera  la  danger  ot 
Lto-  assurer  a aatdafaotary  lawiythe 
quality  of  J 


■r ' it  la  attenrlaa  dlfflaalt 
ba  aaddad  with,  a goad 


loo*  ablate,  nttlah  and  aiy  otter 
terra  rldgaa  and  depressions*. 


oaar  2 la*  la  any 
notarial  and  grade 


*te  fertiliser  aball  ba  appllad  at  tha  rata  apaolfiad  above 
and  wort  Into  tha  aoll  at  laaat  tan  daya  baf  ora  planting* 

Sha  greuod  shall  ba  aoarlfiad  aa  nsoaaaary  ate  rated  until 
atorfaos  la  smooth*  friable  and  of  wlfornly  Tina  texture  1— dlataly 
baf  ora  planting  grata* 
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Th*  im4  shall  be  tcmn  u speolfiod  at  tha  rats  tadloatedf 
rain  lightly,  roll  with  300  lb.  rollar  and  eater  with  a fins  a pray. 

''The  establishing  of  grass  on  slopas  or  basks  shall  bs  tbs 
rospoosiblllty  of  tbs  Contractor.  Special  aara  shall  ba  axaroisad 
to  present  aroalas. 

Tbs  seeded  araas  shall  bo  as 1st a ins d,  begin  Isiasdlstoly  aftor 
**—  **  *****  to  eated  *~J  eha3d  * — 4a  si  a irlaiwis Hith 

tha  following  raquiraconts  i 

Tbs  troas  shall  ba  nalntainod  for  at  lsast  4JS  days,  and  as 
awh  longer  as  nooeaaary  to  astablish  osar  tbs  antira  araas  a oloaa 
stand  of  grass. 

• This  will  inoludo  watering,  wseding,  replanting,  rolling,, 
.■elng,  ■ fcg laming,  sort  othar  operations  necessary. 

Tbs  araas  shall  bs  prstootad  against  danaga  erosion) 

pro* Ida  proper  safagoards  and  protsotlos  to  aresLij  roplant 


-Tha  final  Inapeottiaa  of  tha  work  of  seeding  will  ba  nds  at 
■lualam  of  aalstsaanoei' wrltban.  aotioe  requesting  iasrpaotion  should 
TK  jgiurig:  dhsuipossr'  — 


c vuaamwria 


TBS  hCU 


shall  alaan  wp  tha 
•halt  pile  or  dispooo  of 

ill  bs  “«*«'  i» 

dispooo  

dU  araas.  shall  ba  la  ft  graded  so  that 
te  present  assumlstlaa  of  water* 


Is  to  dolirsr  tbs  work  oororad  by  thasa  plasm 
“d  spaoiflsstioan.  to  tha  Owxmr,  ooaplste  and  in  f irst-olaea  oondition 
in.  arary  respect,  and  to  guarantee  tha  notarial  ard  wertamnahip  for  a 
period.  of  tmelwe  nesrths  from  tha  tins  installation  is  oanplstsd. 

If  during,  this  tins,  any  dafaots  should  show  op  dim  to  dafectlsw 
notarial,  nagllgpnaa  or  want  of  proper  care  on  tha  part  of  tha  Con- 
tractor, tha-  latter  shall  furnish  auoh  new  aatarlals  as  are  aooessary 
and.  npair  said  daf aets  and  pot  tha  work  in  proper  order  at  his  cam  * 
an  raaaipt  of  notion  of  stub  dafaots  from  -tha  Sngismara  or 
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APPENDIX  VI 


CONDITIONS 


This  Report  is  based  on  a visual  inspection  of  the  dam,  a review  of 
available  engineering  data  and  a hydrologic  analysis  performed  during  a 
Phase  I Investigation  as  set  forth  in  the  U.S.  Corps  of  Engineers' 

Recommended  Guidelines  for  Safety  Inspection  of  Dams  and  the  contract 
between  the  U.S.  Corps  of  Engineers  and  Gilbert  Associates,  Inc. 

The  foregoing  inspection,  review,  and  analysis  are  by  their  nature  limited  in 
scope.  It  is  possible  that  conditions  exist  which  are  hazardous,  or  which 
might  in  time  develop  into  safety  hazards,  that  are  not  detectable  by  this 
inspection,  review,  and  analysis.  Accordingly,  Gilbert  Associates,  Inc. 
cannot  and  does  not  warrant  or  represent  that  conditions  which  are 
hazardous,  or  which  may  in  time  develop  into  safety  hazards,  do  not  exist. 
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